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SUBSTITUTED QUINAZOLINONES AS ANGIOTENSIN II ANTAGONISTS 



INTRODUCTION OF THE INVENTION 

This invention relates to novei substituted quinazolinone compounds and derivatives thereof which are 
useful as angiotensin II antagonists in the treatment of elevated blood pressure and congestive heart failure. 
Thus, the substituted quinazolinone compounds of the invention are useful as antihypertensives. 

BACKGROUND OF THE INVENTION 

Renin-angiotensin system (RAS) plays a central role in the regulation of normal blood pressure and 
seems to be critically involved in hypertension development and maintenance as well as congestive heart 
failure. Angiotensin ll( All), an octapeptide hormone is produced mainly in the blood during the cleavage of 
angiotensin I by angiotensin converting enzyme (ACE) localized on the endothelium of blood vessels of 
lung, kidney, and many other organs, and is the end product of the RAS. All is a powerful arterial 
vasoconstricter that exerts its action by interacting with specific receptors present on cell membranes. One 
of the possible modes of controlling the RAS is angiotensin II receptor antagonism. Several peptide analogs 
of All are known to inhibit the effect of this hormone by competitively blocking the receptors, but their 
experimental and clinical applications have been limited by their partial agonist activity and lack of oral 
absorption [M. Antonaccio. Clin. Exp. Hypertens. A4, 27-46 (1982); D. H. P. Streeien and G. H. Anderson, 
Jr. - Handbook of Hypertension , Clinical Pharmacology of Antihypertensive Drugs , ed. A. E. Doyle, Vol. 5, 
pp. 246-271, Elsevier Science Publisher, Amsterdam, The Netherlands, 1984]. 

Recently, several non-peptide compounds have been described as All antagonists. Illustrative of such 
compounds are those disclosed in U.S. Patents 4,207,324; 4,340,598; 4,576,958; 4,582,847 and 4,880,804 in 
European Patent Applications 028,834; 245,637; 253,310; and 291,969; and in articles by AT. Chiu, et al . [ 
Eur. J. Pharm. Exp. Therap , 157 , 13-21 (1988)] and by P.C. Wong, et al . [ J. Pharm. Exp. Therap , 247 , 
TTp 988T Tiyperteniic^ 1 3T~489-497 (1989)]. All of the U.S. Patents, European Patent Applications 
028,834 and 253,310 and the two articles disclose substituted imidazole compounds which are generally 
bonded through a lower alkyl bridge to a substituted phenyl. European Patent Application 245,637 discloses 
derivatives of 4,5,6,7-tetrahydro-2H-imidazo[4,5-c ]-pyridine-6-carboxylic acid and analogs thereof as an- 
tihypertensive agents. 



DETAILED DESCRIPTION OF THE INVENTION 

This invention relates to novel substituted quinazolinone compounds and derivatives thereof which are 
useful as angiotensin II antagonists, as antihypertensives, in the treatment of congestive heart failure and in 
the treatment of elevated intraocular pressure. The compounds of this invention have the general formula 
(I): 
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s 



? Y 




(CH 2 ) 



,3a 



JO 



?5 



(I) 



20 



wherein: 

L is connected with J or K to form an aromatic ring as defined below; 

J is -C( = M)- or J and L are connected together to form a 6 carbon aromatic ring substituted with R 7a , R 7b , 
25 R 8a and R 8b , provided that only one of J and K is -C( = M)-; 

K is -C( = M)- or K and L are connected together to form a 6 carbon aromatic ring substituted with R 7a , R 7b , 

R 8a and R 8b , provided that only one of J and K is -C( = M)-, 

M is 0 or NR 22 ; 

R 1 is 
30 (a) -C0 2 R*, 

(b) -SO3R 5 . 

(c) -NHS0 2 CF 3l 

(d) -PO(OR 5 ) 2 , 

(e) -S0 2 -NH-R 9 , 
35 (f) -CONHOR 5 , 



(i) -S0 2 NH-heteroaryl as defined below, 
0) -CH 2 S0 2 NH-heteroaryl as defined below, 
(k) -S0 2 NH-CO-R 23 , 
50 (I) -CH 2 S0 2 NH-CO-R 23 , 
(m) -CONH-S0 2 R 23 , 
(nJ-C^CONH^R 23 , 
(o)-NHS0 2 NHCO-R 23 , 
(p) -NHCONHS0 2 -R 23 , 



40 



T fl 

(g) -C— f-OR 5 , 
R^ 4r5 



45 




55 
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70 



75 



20 



35 



10 



N-N NrN 

cq) /^i or /v^R 11 - 



R 11 



N-N N-N 



(r) -CH 2 ^n or -CH 2 ^n-r 1 ', 



N-N N-N 



(s) -CO-NH-^-N 0r -CO-NH-^>-^ii f 



(t) -CONHNHS0 2 CF 3 
(U) -S0 2 NH-CN, 



N-N 

25 /' M 



CF, 

H 



30 N-N 



R 1 2 



(x) -PO(OR 5 )COR*), 
(y) -S0 2 NHCONR 4 R 23 , 



wherein heteroaryl is an unsubstituted, monosubstituted or disubstituted five or six membered aromatic ring 
. which can optionally contain from 1 to 3 heteroatoms selected from the group consisting of 0, N or S and 
wherein the substituents are members selected from the group consisting of -OH, -SH, -Ci -Chalky!, -Ci-C*- 
45 alkoxy, -CF 3 , halo (CI, Br, F, I), -N0 2 , -C0 2 H, -C0 2 -(Ci-C4-alkyl) 1 -NH 2 , -NH(Ci-C*-alkyl) and -N(Ci-C*- 
alkyl) 2 ; 

R 2a and R 2b are each independently (a) H, 

(b) halogen, (CI, Br, I, F) 

(c) N0 2 , 
50 (d) NH 2 , 

(e) Ci-U-alkylamino, 

(f) di(Ci-C4-alkyl)amino 

(g) S0 2 NHR 8 , 

(h) CF 3 . 

55 (i) Ci-C 6 -alkyl, 
G) Ci-Ce -alkoxy, 
(k)Ci-C G -alkyl-S-, 
(I) C 2 -C 6 -alkenyl, 
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(m) (VCe-aJkynyl; 
(n) aryl as defined below, 
■ (o)aiyl(Ci-C*alk»* 
(p) C3-G7-cycIoalkyl; 
5 R3a is 

(a) H, 

(b) halo (CI, Br, I, F) 

(c) Ci-Cs-alkyl, 

(d) Ci-Cc-alkoxy, 

10 (e) CiCe-alkoxyalkyl; 
R 3b is 

(a) H, 

(b) halo (CI, Br, I, F) 

(c) N0 2 , 

15 (d) Ci-Ce-alkyi, 

(e) Ci-Ce-acyloxy, 

(f) C 3 -C 7 -cycloalkyl, 

(g) Ci-C6-alkoxy, 

(h) -NHS0 2 R 4 , 

20 (i)hydroxy(CrC4-alkyl) f 

0) aryl(CrC4-alkyI), 

(k) Ci-C4-aIkylthio, 

(I) Ci-C4-alkyl sulflnyi, 

(m) Ci-C4-alkyl sulfonyl, 
25 (n)NH 2 , 

(o) Ci-C4-aikylamino, 

(p) di(Ci -C4-alkyl)amino, 

(q)fluoro-Ci-C4-alkyl-. 
(r) -SO2-NHR 9 , 
30 (s) aryl as defined below, 
(t)furyl. 
(u) CFg, 

(v) C 2 -Cs-aIkenyl, 
(w) C^-Ce-alkynyl; 

35 wherein aryl is phenyl or naphthyl optionally substituted with one or two substituents selected from the 
group consisting of halogen(CI, Br, I, F), N(R 4 ) 2 , C0 2 R 4 , Ci-C4-alkyl, Ci-C4-alkoxy, N0 2 , CF 3 , C1-C4- 
alkylthio, or OH; 

R 4 is H, aryl as defined above or straight chain or branched C1-C6 alky I optionally substituted with aryl as 
defined above; 

40 R 4a is aryl as defined above or straight chain or branched Ci-Cs-alkyl optionally substituted with aryl as 
defined above 
R 5 is 

45 H, -CH-oJ-R 4a ; 



E is a single bond, -NR 13 (CH 2 ) S -, -S(0) x (CH 2 ) s -where x is 0 to 2 and s is 0 to 5, -CH(OH)-, -0-, CO-; 
R e is 

50 (a) aryl as defined above optionally substituted with 1 or 2 substituents selected from the group consisting 
of halo (CI, Br, I, F) 0-Ci-C4-alkyl, Ci-C4-alkyl, -N0 2 , -CF 3 , -S0 2 NR 9 R 10 , -S-Ci-C4-alkyl, -OH, -NH 2 , C 3 -C 7 - 
cycloalkyl, C3-Cio-alkenyl; 

(b) straight chain or branched Ci-Ce-alkyl, C 2 -C 5 -alkenyl or C 2 -C 5 -alkynyl each of which can be optionally 
substituted with a substituent selected from the group consisting of aryl as defined above, C 3 -C7cycloalkyl, 

65 halo (CI, Br, I, F), CF 3 , CF 2 CF 3 , -NH 2 , NH^i^-alkyl), -OR 4 -N(Ci-C4-alkyl) 2 , -NH-S0 2 R 4 , -COOR*. 
-S0 2 NHR 9 ; or 

(c) an unsubstituted, monosubstituted or disubstituted heteroaromatic 5 or 6 membered cyclic ring which 
can contain one or two members selected from the group consisting of N, 0, S, and wherein the 
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substituents are members selected from the group consisting of -OH, -SH, Ci-C*-alkyl, CrU-alkoxy, -CF 3 , 
halo (CI, Br, I, F), or N0 2 ; 

(d) Ca-Cz-cycloalkyl; 

(e) perfluoro-Ci-C*-alkyl, 
5 (f) H; 

R 7a and R 7b are independently 

(a) H, 

(b) straight chain or branched Ct-Ce-alkyl, C2-Cs-alkenyl or C 2 -C 6 -alkynyl, 

(c) haJo(CI, Br, I, F) 
10 (d) CF 3 , or 

(e) when R 7a and R 7b are bonded to adjacent carbon atoms, they can be joined to form a phenyl ring; 
R 8a and R 8b are independently 

(a) H, 

(b) Ci-Ce-alkyl optionally substituted with a substituent selected from the group consisting of -OH, 
15 -guanidino, Ci-C4-a!koxy, -N(R 4 ) 2 , COOR 4 , -CON(R 4 ) 2 , -O-COR 4 , -aryl, -heteroaryl, -SfO^-R 23 , -tetrazol-5- 

yl, -CONHS0 2 R 23 , -S0 2 NH-heteroaryl, -SOjiNHCOR 23 , -P0(0R 4 ) 2 , -PO(OR 4 )R 9 -S0 2 NH-CN, -NR^COOR 23 , 

(c) -CO-aryl, 

(d) -C 3 -C 7 -cycloalkyl, 

(e) halo (CI, Br, I, F), 
20 (f)-OH, 

(g) -OPR 23 , 

(h) -Ci-C*-perfluoroalkyl, 
<i)-S(0) x -R 23 , 
(j)-COOR 4 , 

25 (k)-S0 3 H, 

(I) -NR 4 R 23 , 

(m) -NR^COR 23 , 

(n) -NR 4 COOR 23 , 

(o) -S0 2 NR 9 R 10 , 
30 (p) -N0 2 , 

(q) -N(R^)S0 2 R 23 , 

(r) -NR 4 CONR 4 R 23 , 



35 



(S) 

J. 



-o 



Hnr 23 r 9 , 



40 (t) -aryl or -heteroaryl as defined above, 

(u) -NHS0 2 CF 3l 

(v) S0 2 NH-heteroaryl, 

(w) -S0 2 NHC0R23, 

(x) -CONHS0 2 R 23 , 
45 (y) -PO(OR 4 ) 2 , 

(2) -PO(OR 4 )R 9 , 

(aa) -tetrazol-5-yl, 

(bb) -CONH(tetrazol-5-yl), 

(cc) -COR 4 , 
so (dd) S0 2 -NHCN 



55 
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(ee) 



5 



N O 



70 




1 0 



where n=0 or 1. 



R 9 is H, Ci-Cs-alkyi, aryl or arylmethyl; 
R 10 is H, Ci-C4-alkyl; 

R 11 is H, Ci-C 5 alkyl, Ci-Ci-alkenyl, Ci-C*-aIkoxy alkyl, or 



20 



,20 



R 12 is-CN,-N0 2 or-C0 2 R 4 ; 

R 13 is H, (Ci-C4-alkyl)CO-, Ci-Cs-alkyI, allyl, C3-C e -cycloalkyl, aryl or arylmethyl; 
R H is H, Ci-C 8 -alkyl, Ci-C 8 -perfluoroalky!, C 3 -C6-cycloalkyl, aryl or arylmethyl; 
R ,s isH.d-Cs-alkyl; 

R 16 is H, Ci-Cg -alkyl, Cs-Ce-cycIoalkyl, aryl or arylmethyl; 
R 17 is -NR 9 R 10 , -OR 10 , -NHCONH 2l -NHCSNH 2 , 



R 18 and R 19 are independently d-C* -alkyl or taken together are -(CH 2 ) q - where q is 2 or 3; 
R 20 is H, -N0 2 , -NH 2 , -OH or -OCH 3 ; 

R 21 is H, aryl, or Ci-C4-alkyl optionally substituted with aryl, -NH 2 , -NH(CrC* -alkyl), -NfCrCi-aikylk, 
-CO2R 4 , -OH, -SO3H, -SO2NH2; 
R 22 is 

(a) aryl as defined above, 

(b) heteroaryl as defined above, 

(c) C1-C4 -alkyl optionally substituted with a substituent selected from the group consisting of aryl as defined 
above, heteroaryl as defined above, -OH, -NH 2 , -NH(Ci-C 4 -alkyl), -N(Ci-C4-alkyl) 2 , -C0 2 R 4 , halo(CI, Br, F, 



R^is 

(a) aryl as defined above, 

(b) heteroaryl as defined above, 

(c) C3-C7-cycloalkyl, 

(d) d-Ce -alkyl optionally substituted with a substituent selected from the group consisting of aryl as defined 
above, heteroaryl as defined above, -OH, -SH, Ci-C 4 -alkyl, -0(Ci-C4 -alkyl), -S(Ci-C4 -alkyl), -CF 3 , halo (CI, 
Br, F, I), -N0 2 , -C0 2 H, C0 2 -Ci-C4 -alkyl -NH 2 , -NH(Ci-C4alkyl), -N(Ci-C4-alkyl) 2t -P0 3 H 2 , -PO(OH)(0-Ci - 
C4-alkyl),-P0(0R*)R 9 ; 

(e) perfluoro-Ci-C4 -alkyl; 
Xis 

(a) a carbon-carbon single bond, 

(b) -CO-, 

(c) -O-, 




35 



45 



l). -CF 3 ; 
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(d)-S-, 



<e) 




5 



(f) 



10 



(g) 



-NCO-, 
il5 





(h) -OCH 2 -, 




(i) -CH 2 0- 




0) -SCH 2 -, 




(k) -CH 2 S-, 




(I) -NHC(R 9 )(R 10 ), 




(m) -NR 9 S0 2 -, 




(n) -S0 2 NR 9 -, 


20 


(o) -C(R 9 )(R 10 )NH-, 




(p) -CH = CH-, 




(q) -CF = CF-, 




(r) -CH = CF-, 




(s) -CF = CH-, 


25 


(t) -CH 2 CH 2 -, 




(u) -CF 2 CF 2 -, 



40 



45 



50 



55 



30 



(V) 




or 
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OR 14 



(w) -CH-, 



OCOR 16 



10 



is 



20 



25 



(x) -CH- 



NR 1 7 



II 

(y) -C- 



or 



R 18 0 OR 19 
-C- 



r is 1 or 2; and 

the pharmaceutical^ acceptable salts thereof. 

One embodiment of the compounds of formula (I) are those compounds wherein: 
30 Jis-C(O)-; 

K and L are connected together to form a 6 carbon aromatic ring substituted with R 7a , R 7b , R 8a and R 8b ; 
R 1 is 

(a) -COOH. 

35 (b) 



40 



45 



N— N 



H 



(c) -NH-SO2CF3; 

(d) -SCkNH-heteroaryl as defined above, 

so (e) -CH 2 S02NH-heteroaryl as defined above, 

(0-SO2NH-CO-R 23 , 

(g) -CH 2 S0 2 NH-CO-R 23 , 

(hJ-CONH-SC^R 23 , 

(i) -CH2CONH-SO2R 23 , 
55 (j) -NHS0 2 NHCOR 23 , 

(k) -NHCONHSO2-R 23 , 

R 2a is H; 

R 2b is H, F, CI, CF 3l Ci-Ce-alkyl, C 2 -C4-alkenyl, or C 2 -C4-alkynyi; 
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R 3a isH; 

R 3b is H, F, CI, CF 3l Ci-Ci-alky!, Ca-Ci-alkenyl, (VCi-alkynyl, Cs-Ce-cycloalkyl, COOCH 3 , -C00C 2 H 5 , 
-S0 2 -CH 3> NH 2 , -N(Ci-C4-alkyl) 2 or -NH-S0 2 CH 3 ; 
E is a single bond, -0- or -S-; 
5 R 6 is 

(a) C1-C5 alkyl optionally substituted with a substituent selected from the group consisting of Cs-Cs- 
cycloalkyl, CI, CF 3 , CCI 3 , -O-CH3, -OC2H5, -S-CH 3 , -S-C2H5, phenyl, or F; 

(b) C2-Cs-alkenyl or C^-Cs-alkynyl; or, 

(c) C 3 -Cs-cycloaJkyl; 

70 R 7a and R 7b are each H; 
R 8a and R 8b are independently 

(a) H, 

(b) Ci-Ci-alkyI optionally substituted with COOR*. OCOR 4a , OH, or aryl; 

(c) Cz-Ci-alkenyl, 
15 (d) -OH. 

(e)-N0 2 , 



(f) 



(g)-Ci-C4-alkoxy 



0 

_Nr4_ c _ 0 _ r 23 ( 

30 

(i) -NR^R 23 , 
(j) halo(CI, F, Br), 
(k)-CF 3 , 
(I) -C0 2 R 4 , 
35 (m) -CO-aryl as defined above, 
(n) -S(0) x -Ci-C* -alkyl, 
(o)-S0 2 -NH-Ci-C 4 -alkyl, 
(p) -S0 2 -NH-aryl as defined above, 

40 £ 

(q) -N-S0 2 CH 3 , 

(r) aryl as defined above, 
45 (s) -NR 4 C0NR 4 R 23 ; 
X is a single bond; 
r is one. 

In a class of this embodiment are those compounds of Formula (I) wherein: 
R 1 is (a) -COOH, 

50 

(b) 

N N 



55 




I 

H 
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(c) -NH-SO2-CF3, 

(d) -S02NH-heteroaryl as defined above. 

(e) -SOaNH-CO-R 23 , 
(O-CONH-SO2R 23 . 
E is a single bond; 

r is one, 

R 2a R 2u ) R 3a and R 3b m eacn H) -c-Qj-alkyl, -C 2 -C*-alkynyl -CI, -F, -N0 2 , -CF 3 ; 
R 6 is -Ci-C4-alkyl, -cyclopropyl, -CH2CH2CH2CF3, 
-CH2CH2CF3, -C2-Cs-alkenyl, -cyclopropylmethyl. 

R 8a and R 8b are each independently H, -Ci-C 4 -aIkyl t -N0 2 , -NR^R 23 , -OCH 3> -NR^COOR 23 , -CI, -CH 2 COOH, 
-S(0) x Ci-C 4 -alkyl. NR 10 CONR*R 23 , CH2 OCO(Ci -Chalky I), NR 4 COR 23 , C0 2 R*, -F. 

In a subclass are those compounds of Formula (I) wherein: 
R 1 is 

(a) COOH, 



(c) -S0 2 NHCOR 23 , 

(d) -CONHSO2R 23 , 

(e) -NHSO2CF3; 

R 23 , R 2b , R 3a and R 3b are each H, -C1 -C*-alkyl. -CI or F; 

R 6 is -n-propyl, ethyl, -n-butyi, -trans-2-butenyl, CH2CH 2 CF 3( -CH2CH2CH2CF3 -cyclopropyl, - 
cyclopropylmethyl; 

R 8a and R 8b are each independently H, -N0 2 , -Ci-C*-alkyl, -NH 2 , -NHCOCH 3 , -S(0) x -(Ci-C4-alkyl), -N(CH 3 )- 
2, -OCH 3 , -NHCOCH2NH2, -NHCOCH 2 N(CH 3 )2, -COOH, -COOCH 3t -CH 2 OCOCH 3) CI, -CH 2 COOCH 3 , -N- 
(R*)CON(R*) 2 , -N(R*)C0 2 R 4 , -CH 2 COOH, -OCH 3 , CH 2 OH, NHMe; 
Exemplifying this subclass are the following compounds: 

(1) 2-ButyM-[(2'-carboxybiphen-4-yl) methyl]quinazolin-4(1 H)-one; 

(2) 2-Butyl-1 -[(2'-(tetra20l-5-yl)biphen-4-yl)methyl]quinazolin-4(1 H)-one; 

(3) 2-propyi-1 -[(2'-(tetrazol-5-y l)biphen-4-y l)methy l]quinazolin-4(1 H)-one; 

(4) 2-Butyl-6-methyl-1 -[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(1 H)-one; 

(5) 2-Butyl-6-dimethylamino-1 -[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quinazoIin-4(1 H)-one; 

(6) 2-Butyl-5-methyl-1 -[(2 f -(tetrazol-5-yl)biphen-4-yl)methyl]quina20lin-4(1 H)-one; 

(7) 2-Butyl-7-methyl-1 -[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(1 H)-one; 

(8) 2-Buty l-6-nitro-1 -[(2-(tetrazol-5-y l)biphen-4-yl)methy l]quinazolin-4(1 H)-one; 

(9) 2-Butyl-8-methyl-1-[(2'-^tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(1 H)-one; and, 

(1 0) 2-Butyl-5-carboxy-1 -[(2 -(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(1 H)-one. 
In a second embodiment are those compounds of Formula (I) wherein: 

K is -C(O)-; 

J and L are connected together to form a 6 carbon aromatic ring substituted with R 7a , R 7b , R Ba and R 8b ; 
and, the class and sub-class of this embodiment are as defined above. 
Exemplifying this subclass are the following compounds: 

(1 ) 2-Butyl-3-[(2'-carboxybiphen-4-yl)methyl]quina2olin-4(3H)-one; 

(2) 2-Butyl-3-[(2 / -carboxybiphen-4-yl)methyl]-5-methylquinazolin-4<3H)-one; 

(3) 2-Butyl-3-[(2'-carboxybiphen-4-yl)methyl]naphtho[2',3-e]quinazolin-4(3H)-one; 

(4) 2-Butyl-3-[(2 / -carboxybiphen-4-yI)methyI]-7-methylquinazo!in-4(3H)-one; 

(5) 2-Butyl-3-[(2 , -carboxybiphen-4-yl)methyl]-8-methylquinazolin-4(3H)-one; 

(6) 2-Butyl-3-[(2'-carboxybiphen-4-yl)methyl]-6-methylquinazofin-4(3H)-one; 

(7) 2-Butyl-3-[(2]-carboxybiphen-4-yl)methyl]-6-nitroquinazolin-4(3H)-one; 

(8) 2-Butyl-3-[(2 / -carboxybiphen-4-yl)methyl]-6,8-dimethylquinazolin-4(3H)-one; 

(9) 6-Amino-2-butyl-3-(2 -carboxybiphen-4-yl)methyl]quinazolin-4(3H)-one; 

(10) 6-Acetamido-2-butyl-3-[(2 / -carboxybiphen-4-yl)methyl]quinazolin-4(3H)-one; 



(b) 




H 
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(1 1 ) 2-Butyl-3-[(2-carboxybiphen-4-yl)methyl]-6-isopropylquinazolin-4(3H)-one; 

(12) 2-Buty^thyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyn 

(13) 2-Butyl-7-chloro-3-[(2'-(t^ 

(14) 2-Butyl^isopropyl-3-[(2'-(tet^^ 

(15) 2-Butyl^-me%l-3-[(2-(tetrazo^ 

(16) 2-Butyl-3-[(2'-(tetrazol-5-yi)biphen-4-yl)methyl]quinazolin-4(3H)-one; 

(17) 6-Methyl-2-propyi-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4{3H)-one; 

(18) 2-Butyl-6-(N-isobutyloxycarbonyI)am^^ 

(19) 2-Butyl-6KN-methyl-NHsobutyloxycaitonyl)amino-3-[(2'-(tetrazol-5-yl)bip 
4(3H)-one; 

(20) 2-Butyl-3-[(2'-(tetrazol-5-yl)bi^^ 

(21) 2-Butyl-6-methylsulfonyl-3-^ 

(22) 2-Propyl^-(N-methyl-N-isobutyloxycarbo^ 
4(3H)-one; 

(23) 2-Cyclopropyl-6-(N-methyl-N-isopropy^ 
quinazolin-4(3H)-one; 

(24) (N-Ben2yl)amino-2-butyl"3-[(2 / ^tetrazol-5-yl)biphen-^yl)methylh6-quino20lin-4(3H)one; 

(25) 6-Acetamido-2-butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quina20lin-4(3H)-one; 

(26) 2-Butyl-3-[(2'-(tetrazol-5-yl)biphen^^^ 

(27) 2-Butyl-6-(carbobenzyloxy-N-methyl)ami^^ 
one; 

(28) 2-Butyl-6-(N-carbobenzyloxy)amino-3-[(2 / -(tetrazol-5-yl)biphen-4-yl)methyl]quin 

(29) 2-Butyl-6-hydroxymethyl-3-[(2'-(tet^^ 

(30) 2-Butyl-5-hydroxymethyl-3-[(2^^ 

(31) 2-Butyl-6-(N-methyl)amino-3-[(2 , -(tetrazol-5-yl)biphen-4-yl)methyi]quinazo!in 

(32) 2-n-Butyl-6-(N t N-dimethyl)amino-3-[^^ 

(33) 2-Butyl-6-methoxy-3-[(2'-(tetrazol-5-yl)biphen^yl)methyl]quinazolin-4(3H)K)ne; 

(34) 2-Butyl-6-(N^lycyl)amino-3-[(2 / -(tetrazol-5-yl)biphen-4-yl)methyl]quinazo 

(35) 2-Butyl-6KN-(N 1 N-dimethylamino)glycyl)amino-3-[(2 / -(tetrazol-5-yl)biphen^y 
(3H)-one; 

(36) 2-Butyl-6-(N-isopropylcarbamoyl)amin<>3^^ 

(37) 6-(N-lsopropylcarbamoyl)amino-2-propyl-3-^ 

(38) 6-(N-Ethyl-N-isobutyloxycarbonyl)-ami^ 
4(3H)-one; 

(39) 2-Butyl-6-methylsu!finyl-3-[(^ 

(40) 2-Butyl-6-propylsulfinyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quinazo!in-4(3H 

(41) 6-Acetoxyme%l-2-butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(3H)-^ 

(42) 2-Butyl-6-carboxy-3-[(2-(tete 

(43) 2-Butyl^<arbomethoxy-3^(2'-(tetrazol-5-y^ 

(44) 5-Acetoxymethyl-2-butyl-3-[(2^ 

(45) 6-(N-Methyl-NHsopropy!carbamoyl)-amm^ 
4(3H)-one; 

(46) 2-Butyl-6-(N-methyl-N-(isopropyl-N-meto^ 
quinazo!in-4(3H)-one; 

(47) 2-Butyl-5^arboxy-3-[(2 / -(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(3H)-one; 

(48) 2-Butyl-5-carbomethoxy-3[(2-(te^ 

(49) 2-Butyl-5-carbomethoxymethyl-3-[(2 , -(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin 

(50) 2-Butyl-5-carbomethoxy-6-methyl-3-[(2 / -(tetrazol--5-yl)biphen-4-yl)methyl]quina^ 

(51) 2-(trans-2-Butenyl)-6-methylsulfinyl-3-[(2'-(tetrazol-5-yi)biphen^yl)methyl]qu 

(52) 6-Methylsu(finyl-3-[(2'-(tetra2ol-5-yI)biphen-4-yl)methyl]-2-(3,3,3-trifluorop 

(53) 6-Methylsulfinyl-3-[(2'-(tet^ 

(54) 2-Butyl-6-methyl-3-[(2 / -(N-phenylsulfonyl)carboxamidobiphen-4-yl)methyl]quinazo 

(55) 2-Butyl^-(N-isopropylcarbamoyl)amino-3[(2'-(^ 
quinazolin-4(3H)-one; 

(56) 2-Butyl-5-carboxy-3-[(2'-(N-methylsulfonyO 

(57) 3-[(2'-(N-Acetyl)sulfonamidobiphen-4^ 

(58) 3-[(2'-(N-Benzoyl)sulfonamidobiphen-4-yl)methyl]-2-butyl^-isopropylquinazolin-4(3H)^ne; 

(59) 2-Butyl-6-isopropyl-3-[(2'-(N*trifluor^^ 
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(60) 2-Butyl-6-methyl-3-[(2'-frifluoro 

(61) 6-Amino-2-butyl-3-[(2'-(tetra^^ 

(62) 2-Butyl-6-isopropy(-3-[(2'-(N-pyrimidin-2-yl)$uta 

(63) 2-Butyl-6-isopropyI-3-[(2'-(N-1 l 3 I 5-triazin-2-yl)sulfonamidobiphen-4-yl)methyl]qum 

(64) 3-(2'-(N-Acetyl)sulfonamidomethyIbip^ 

(65) 6-(N-Methyl-N-isobutyloxycarbonyl)aminc-2^ 
quinazoIin-4(3H)-one; 

(66) 2-Butyl^-(N-methyl-N-isobutyloxycarbonyl^ 
quinazolin-4(3H^one; 

(67) [(5'-AJIyI-2'-(tetrazol-5-yl)biphen-^ carbonyl)-amirio-3- 
quinazolin-4<3H)-one; 

(68) [(5'-Allyl-2'-(tetrazol-5-yl)biphen-4-yO^^ 
quinazolin-4(3H)-one; 

(69) 6-(N-methyl-N-isobutyloxycarbonyl)-amino-3^^ 
propylquinazolin-4(3H)-one; 

(70) 2-Buty-6-(N-methyi-N-isobutyloxycarbonyl)amino^ 
quinazolin-4(3H)-one; 

(71) 3'-[(4'-Chloro-2'-(tetrazol-5-yl)biphen^-v^^ 
aminoquinazolin-4(38)-one; 

(72) 2-Butyl-3-[(4-chloro-2-(tetrazol-5^ 
aminoquinazolin-4(3H)-one; 

(73) 3-[4'-Fluoro-(2'-(tetrazol-5-yl)biphen-4-yl)m^ 
propyiquinazolin-4(3H)-one; 

(74) 2-Butyl-3-[(4'-fluoro-2-(tetrazol-5-yl)biphen^yl)methyl]-6-(N-methyl-N- 
isobutyloxycarbonylaminoquinazolin-4(3H)-one; 

(75) 2-Butyl^nitro-3-[(2 , -(tetrazol-5-yl)biphen^yl)methyl]quinazolin-4(3H)-one; 

(76) 6-Amino-2-butyl-3-[(2'-(tetrazol-5-yl)biphen^-methy]quinazolin-4(3H)-one; 

(77) 6-(N-Butyl-N-isobutyloxycarbonyl)-amino-2-propyl-3-[(2-(tetrazol-5-yl)biphen-4^ 
4(3H)-one; 

(78) 2-Butyl-3-(4'-fluoro-2'-(tetrazol-5-y^ and, 

(79) 2-Butyl-3-[2'-(N-benzenesulfonyl)carboxamido-biphen-4^ 

In a third embodiment are those compounds of Formula (I) wherein: 
K is -C(=NR 22 )-; 

J and L are connected together to form a 6 carbon aromatic ring substituted with R 7a , R 7b ,R 8a and R 8b ; and, 
the class and sub-class of this embodiment are as defined above. 
Exemplifying this subclass are the following compounds: f 

(I) N-Methyl-2-butyl-6-(N-isopropylcarbamoyl)aminc-3-[(2'-(tetrazol-5-yl)biphen^yl)me%l]quinazolin^ 
(3H)-imine; 

. (2) N-propyl-2-butyl-6-methylsulfinyl-3-[(2^ 

(3) N-Carboxymethyl-2-butyl-6-propylsulfinyL 
ine; 

(4) N-Methyl-6-acetoxymethyl-2-butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin 

(5) N-Phenyl-2-butyl-6-carboxy-3-[(2'-(tetrazol-^ 

(6) N-Ethyl-2-butyl-6-carbomethoxy-3-[(2^^ 

(7) N-Me%l-5-acetoxymethyl-2-butyl-3-[(2'-(te^^ 

(8) N-(Pyridin-4-yl)methyl 2-butyl-5-carboxy-3-[(2 / -(tetrazol"5-yl)biphen-4-yl)methyl]quinazolin-4(3H)-im- 
ine; 

(9) N-(2-Carboxy)ethyl-2-butyl-5-carboxym^^^ 
imine; 

(10) N-Methy!-2-butyl-5-carbomethoxy-3[(2'(tetrazol-5-yl)biphen-4yl)methyl]quinazolin-4(3H)-imine; 

(II) N-Methyl-2-butyl-5-carbomethoxy-3-[(2 -(tetrazol-5-yl)biphen-4-yl)methyliquinazolin-4(3H)-imine; 

(12) N-Ethyl-2-butyl-5-carbomethoxy^me^ 
ine; 

(13) N-Butyl-2-(2-transbutenyl)-6-methylsulfiny^ 
imine; 

(14) N-Methyl-6-methylsulfinyl-3[(2\teto 
(3H)imine; 

(15) N-Benzyl-6-methylsulfinyl-3-[(2-(tetrazoh 
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(3H)-imine; 

(16) N-Benzyl-a-butyl-e-methyl-S-ffa'^N-phenylsulfonyOcarboxamidobiphen^yOmethyl] quinazo!in-4(3H)- 
imine; 

(17) N^-ChloroJphenyl-a-butyl-e^NHsopropylcarbamoyOamino-a-Kz'-fN-phenylsulfonyl)- 
carboxamidobiphen-4-yl)methyl]quinazolin-4(3H)-imine; 

(18) N-Methyl-2-butyl-5-c&nboxy-3-[(2'-(N^ 
(3H)-imine; 

(19) N-Methyl-3-[2'-(N-acetyl)sufo^ 
ine; 

(20) N-Methyl-3[2'-(N-benzoyl)sulfonamidobiphen-4-yl)-^^^ 

(21) N-Methyl-2-butyl^-isopropyl-3-[2^ 
imine; 

(22) N-Methyl-2-butyl-6-isopropyl-3-[(2'-(N-pyrimidin-2-yl )sulfonamidobiphen-4-yl)methyI]quinazolin-4- 
(3H)-imine; 

(23) N-Methyl-2-butyt-6-isopropyl-3-[(2 / -(N-1,3 l 5-triazin-2-yl)sulfonamidobiphen-4-yI)m 
(3H)-imine; 

(24) N-Methyl-3-[(2'-(N-acetyl)sulfonamidomethyfo^ 
imine; and, 

(25) N-Me%l-3-[(2'-(N-acetyl)sulfamidomethylbiphe 
ine. 

In naming compounds of Formula (I) which contain a biphenylmethyl substituent, it should be noted that 
the following two names for compound (i) shown below are considered to be equivalent: 




. _ (i) 

(1 ) 2-Buty!-6-methyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methy l]quinazo!in-4-(3H)-one; or, 

(2) 2-n-Butyl-6-methyl-3-[(2'-^ 



ABBREVIATIONS USED IN SCHEMES 



DMAP Dimethylaminopyridine 
-OTs p-toluenesulphonate 
-OTf Trifluoromethanesulfonate 
DMF Dimethylformamide 
DBU 1,8-Diazabicyclo[5A0]undecane 

FAB MS Fast Atom bombardment mass spectroscopy THF Tetrahydrofuran 
DMSO Dimethylsulfoxide 
EtAc Ethyl acetate 
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HOAc Acetic Acid 
TFA Trifluoroacetic acid. 

Scheme 1 illustrates the preparation of 1 ,2-disubstituted quinazolin-4(1 H)-ones of Formula 1 wherein J 
= -C{Oy and E is a single bond. An appropriately substituted anthranilonitrile is acylated using the requisite 
5 acyl chloride. The resulting amide is alkylated with sodium hydride and the appropriate alkyl halide (or 
pseudohalide). The resulting tertiary amide is then rearranged/cyclized with basic hydrogen peroxide 1 . 2- 
Substituted quinazolin-4-(1H)-ones-6 wherein E is a single bond and K is -C(O)- may be prepared from 
substituted anthranilonitriles as described in Scheme 1. The appropriately substituted anthranilonitrile is 
acylated using the requisite acyl chloride to give 2 then cyclized with basic hydrogen peroxide to give 6 . 
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tBuLi 
-78°C 




ZnCl 2 
Et her 



ZnCl 
6a 



7a; R 1 = -COOC(CH 3 ) 3 
7 b; R 7 = CN 
7c; R 1 = N0 2 

Ni(PPh 3 ) 2 Cl 2 
or 

Pd(PPh 3 ) 4 





8a; R 1 = -COOC(CH 3 ) 3 
8 b; R 1 = CN 

8c; R'= N0 2 



9a; R 1 = -COOC(CH 3 ) 3 

CCPh) 3 
9c; R 1 = -NH-S0 2 CF 3 



The benzyl halides ( 3 ) including the more preferred alkylating agents ( 9a and 9b , Reaction Scheme 
2) can be prepared as described in European Patent Applications 253,310 and 291,969 and the references 
cited therein. However, a preferred method to prepare the biphenyl precursors 8a , 8b and 8c using Ni(O) 
or Pd(O) catalyzed cross-coupling reaction [E. Negishi, T. Takahashi, and A. 0. King, Org. Synthesis , 66 , 
67 (1987)] is outlined in Reaction Scheme 2. As shown in Reaction Scheme 2, treatment of 4-bromotoluene 
( 4a ) with t-BuLi, followed by the addition of a solution of ZnCI 2 , produces the organo-zinc compound ( 6a 
).~Compound ( 6a ) is then coupled with 7a or 7b or in the presence of Ni(PPh 3 )2CI 2 catalyst to produce the 
desired biphenyTcompound 8a or 8b (PPh 3 =triphenylphosphine). Similarily, 1-iodo-2-nitro-benzene ( 7c ) is 
coupled with organo-zinc compound"6a in the presence of PdfPPha)* catalyst [prepared by treating CI 2 Pd- 
<PPh g ) 2 with (i-Bu) 2 AIH (2 equiv.)] to"give the biphenyl compound 8c . These precursors, 8a , and 8b and 
8c , are then transformed into halomethylbiphenyl derivatives 9a , 9b and 9c , respectively, according to 
procedures described in European Patent Applications 253,310 and 291,969. 

When there is additional substitution on the second phenyl ring (R 28 , R zb * hydrogen) the preferred 
method to prepare the biphenyl precursors 8d and 8e , using the Pd(O) catalyzed cross-coupling reaction 
[J. K. Stille, Angrew, Chem. Int Ed. Engl 25", 508 (1986)], is outlined in reaction Scheme 2a As shown in 
reaction Scheme 2a, p-tolyltrimethyltin ( 6a ) is coupled with 7d or 7e in refluxing toluene in the presence of 
5 mole % of Pd(PPh 3 ) 4 to produce the~desired biphenyl compounds 8d and 8e . Table I illustrates the 
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synthetic utility of this protocol. Compounds 8d (R 2 = N0 2 ) and 8e (R 2 = N0 2 ) could be converted to their 
respective chlorides by catalytic hydrogenatlon, diazotization and treatment with copper (I) chloride. The 
biphenyl fluorides which could not be obtained by direct coupling to a fluoro arylbromide were prepared 
from 8d (R 2 = NO2) and 8e (R 2 = NO2) via reduction, formation of the diazonium tetrafluoroborate salt and 
5 thermal decomposition. These precursors 8d (R 2 = N0 2 or F or CI) and (R 2 = N0 2 or F or CI) are then 
transformed into the halomethyl biphenyl derivatives 9d and 9e , respectively according to the procedures 
described in European Patent Applications 253,310 and 292,969. 

REACTION SCHEME 2a 



15 




9d£ B 1 = C0 3 Mb 

R 2 = N0 2 or F or CI 

9©^ R 1 = CN 4 -CPh 3 

R 2 = N0 2 or F or CI 



19 



EP0 411 766 A1 



CD 



10 



75 



20 



25 



30 



35 



M 
CD 

rH 

Eh 



oa 

-P 
CI 

> 

00 



> 
PS 

CD 
jC 
Q 




0) 

CO 



CO 



JC 

s 



J3 



<D 



-p 
c 

> 

rH 
O 
CO 



-P 
O 

O 

M 

P4 



5>S 






5*5 








i 




on 








CM 






(30 






vO 


vO 




/~\ 














o 












/-\ 


< 












a 


o 






u 


U 


u 


< 


-p 


< 


< 


<c 






o 


M 


o 


o 


o 


o 


o 


-p 




-p 




+J 


-p 


•p 


w 


7? 


w 


w 


w 


w 


w 




CD 












7? 


« 


*w 










CD 




CD 


CD 


CD 


CD 


CD 


w 




W 


m 


■w 


m 


w 




y£> 












m 


M 


in 


tn 


m 


m 


m 


rH 


CM 




rH 


rH 


rH 


rH 








V-/ 








in 


CM 


CO 


(N 




<f 


o 


on 


vD 




CM 


CM 


<r 




o 


O 


o 


O 


O 


o 


o 



/-\ /*"\ O ^ ^ O O 

O O M O O M M 

M M O M M O O 

4-» 4J P -P -P 3 3 

•iH -iH rH *H «iH rH r-i 

C ff MH C3 C MH HH 

I I I I I J J 

ro ^ >t u*i \fi <r m 



col ool co| co| col co| col 



CM 

o 

w td w w is w w 



CM 

o 

S3 W W S SU W 



40 



45 




CM 

£> O 

ffi £ Uj td K En W 





CM 
















O 




















tn 


tn 








CD 




CD 


CD 


CD 








r 




£ 












CM 




CM 


CVJ 


CM 






1— 1 


o 




O 


O 


O 






oil 


• o 


o 


u 


u 


o 


a 


<-> 




u 


M 


M 


rH 






rH 


XI 




PP 


PQ 








u 



50 



Scheme 3 shows an alternate preparation of 2-substituted quinazolin-4(3H)-ones (6) starting with the 
corresponding" anthranilic acid. The appropriately substituted anthranilic acid (10) is treated with two 
equivalents of the requisite acyl chloride in DMF with triethylamine and DMAP at 0*C. This is then heated 
to 110° C for two hours after which time excess ammonium carbonate is added. 2 
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SCHEME 3 
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(10) 



R*C0C1, Et 3 N 

DMAP, DMF, heat 
then excess 
(NHJ 2 C0 3 




Scheme 4 illustrates the general preparation of 2,3-disubstituted quinazolin-4(3H)-ones ( 11a ) of 
Formula (I) wherein E is a single bond and K is -C(O)-. An appropriately substituted 2-substituted 
quinazolin-4(lH)-one ( 6 ) (see Scheme 1 or Scheme 3 ) is alkylated using sodium hydride and the 
appropriate alkyl halide" (or pseudohafidej! This reaction sometimes gives some O-alkylated product, 
generally less than 20% of the isolated reaction products. 
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Schemes 5, 6, and 7 provide an alternate route to compounds of Formula (1) ( lib ) wherein E is a 
single bond, Kis^O)-, and r is 1 or 2. 

Two methods for preparing 3,1 f 4-benzoxazones (10) are illustrated in Scheme 5 . Substituted anthranilic 
acids ( 10 ) may be acylated and cyclized by heating them in DMF with an acyl chloride, triethylamine and 
DMAP. 3 ~Alternatively, they may also be prepared by heating an appropriately substituted anthranil ( 13 ) 
with an acyl chloride in pyridine. 4 

The necessary alkyl amine may then be prepared from the alkyl halide (or pseudohalide) using the 
standard literature procedures ( Scheme 6 ) s . The amine where r = 2 may be prepared from (9a-e) using 
procedures known to those skilled in the art where appropriate protecting groups are used for R\ R 2a , R 2b , 
R 3a and R 3b . Then, the amine and the 3,1,4-benzoxazone are heated together to give the desired 2,3- 
disubstituted quinazolinone ( 11b ) ( Scheme 7 ). 
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(14) 

For r r 1: 

a) Li^/DMSO. 

b) P(Ph) 3 , H 2 0 
for r = 2: 

a) Na* _ CH 2 N02, DMF 

b) H 2 , 10^Pd/C 
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SCHEME 7 



(CH 3 ) 



70 



75 



20 



(12) 




Substituted 2-alkylthioquinazolin-4(3H)-ones wherein K is -C(O)- and E is -S- (15) may be prepared from 
their corresponding substituted anthranilic acids as shown in Scheme 8 . The amine (14) from Scheme 6 
can be converted to its isothiocyanate (16) upon treatment with thiophosgene. This may then be reacted 
with an appropriately substituted anthranilic acid to give the desired 3-alkyl-2-mercapto-quinazolin-4(3H)- 
one.(17) 6 A second alkylation of the mercapto group then gives the desired 2-aikylthio-3-alkylquinazolin-4- 
(3H-)one.(15) 7 
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gCHEMff 8 




(15) 



Similarly, 2-alkoxyquinazolin-4(3H)-ones wherein K is -C(0)- and E is -0- may be prepared from their 
corresponding substituted anthranilic acids as shown in Scheme 9. 8 Alkylation with the appropriate alkyl 
halide 9a-e according to the methods developed by Lange and Sheibley 9 then gives the final product 19. 
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SCHEME 9 
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Scheme 10 illustrates a route to the isomeric 1 ,2-disubstituted quinazolin-4{1 H)-ones (20) wherein J is 
-C(O)- and where E is S or 0. An anthranilonitrile 1 is acylated with an alkyl haloformate or an aikylthiol 
haloformate to give 21 . 10 This may then be deprotonated and alkylated with the appropriate alkyl halide to 
give the intermediatecarbamate nitrile 22. 11 Conversion of the intermediate then occurs when the materia! 
is treated with basic hydrogen peroxide to yield the desired product 20 . 
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Scheme 11 illustrates the method by which a 2-amino-3-alkylquinazolinone 23 can be made. The 2- 
so mercaptoquinaiolinone (17) . shown in Scheme 8 can be treated with sulfuryl chloride to give the cor- 
responding 2-ch!oroquinazolinone 24. 12 Displacement of the chloride with an R s amine then gives 23 with E 
= NH. 13 

55 
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scheme; u 
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X 

(23) 
E = N 

Scheme 12 illustrates the method by which a 2-amino-1-alkylquinazolinone 24 can be made. The 
products frorrfScheme 10 where E Is sulfur (20) can be used as a synthetic intermediate if the initial R 6 is a 
protecting group such is benzyl or t-butyl. 14 Deprotection and subjection of the resulting 2-mercapto-1- 
alkyl-quinazolinone to the same conditions used in Scheme 11 will result in the formation of the desired 2- 
amino-1-alkylquinazolinone. Alternatively, the sulfide may be displaced directly by an R 6 amine as shown in 
Scheme 13 (R 6 -S- and R e -NH 2 may or may not have the same R 6 ). 
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Scheme 14 illustrates the method by which a quinazolin-4(3H)-imine 27 may be prepared. A 3- 
substituted ofunsubstituted quinazolin-4(3H)-one can be converted to a quinazolin-4(3H)-thione 26 by the 
action of Lewesson's reagent. Addition of amine and heating will result in the formation of an imine 27 as 
shown. 

SCHEME 14 




Compounds of formula I where R 1 is -CONHSO2R 23 (where R 23 = alkyl, aryl or heteroaryl) may be 

40 prepared from the corresponding carboxylic acid derivatives ( 28 ) as outlined in Scheme 15 . The 
carboxylic acid ( 28 ), obtained as described in Scheme 4 , can be converted into the corresponding acid 
chloride by treatment with refluxing thionyl chloride or preTerably with oxalylchloride and a catalytic amount 
of dimethylformamide at low temperature [A.W. Burgstahler, L.O. VVeigel, and C.G. Shaefer- Synthesis , 
767, (1976)]. The acid chloride then can be treated with the alkali metal salt of R^SOaNHa to form the 

45 desired acylsulfonamide 29 . Alternatively, these acylsulfonamides may be also prepared from the 
carboxylic acids using N.N^iphenylcarbamoyl anhydride intermediates [F.J. Brown et al , European Patent 
Application, EP 199543; K.L. Shepard and W. Halczenko- J. Het Chem, , 16 , 321 (1979)]. Preferably the 
carboxylic acids can be converted into acyl-imidazole intermediates, which then can be treated with an 
appropriate aryl or alkylsulfonamide and diazabicycloundecane (DBU) to give the desired acylsulfonamide 

50 29 [J.T. Drummond and G. Johnson, Tet Lett. , 29 , 1653 (1988)]. 

~" Compounds of formula I where R 1 is SO2NHCOR 23 may be prepared as outlined in Scheme 16 . The 
nitro compound 8c (prepared as described in Scheme 2 ) can be reduced to the corresponding amino 
compound and converted into aromatic diazoniun chloride salt, which then can be reacted with sulfur- 
dioxide in the presence of a copper (II) salt to form the corresponding arylsulfonyl chloride 30 [H. Meerwein, 

55 G. Dittmar, R. Gollner, K. Hafner, F. Mensch and 0. Steifort, Chem. Ber. , 90 , 841 (1957); A.J. Prinsen and 
H. Cerfontain, Recueil, 84 , 24 (1965); E.E. Gilbert, Synthesis , 3 (1969) and references cited therein]. The 
sulfonyl chloride can be" reacted with ammonia in aqueous solution or in an inert organic solvent [F.H. 
Bergheim and W. Baker, J. Amer, Chem. Soc. , 66, (1944), 1459], or with dry powdered ammonium 
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carbonate, [E.H. Huntress and J.S. Autenrieth, J. Amer. Chem. Soc. , 63 (1941), 3446; E.H. Huntress and 
F.H. Carten, J. Amer. Chem. Soc. , 62, (1940), 511] to form the sulfonamide 31 . The benzyibromide 33 
may be prepareTfrom the sulfonamide 31 as outlined in Scheme 16 , and then can be reacted with an 
alkali metal salt of an appropriate heterocyclic compound to form the key sulfonamide 34 . The sulfonamide 

5 34 may be also prepared from the aromatic sulfonyl chloride 39 , which may be prepared from the aryl 
amine 38 as outlined in Scheme 17 . The acylation of 34 with appropriate acyl chlorides (or acyl-imidazoles 
or otheTacylating agents) may produce the desired acylsulfonamides 35 

The compounds bearing R 1 as -SO2NHR 23 (where R 23 is heteroaryl) may be prepared by reacting the 
aromatic sulfonyl chloride 39 with appropriate heteroaryl amines as outlined in Scheme 17. The sulfonyl 

70 chloride 39 may be the preferred intermediate for the synthesis of this class of compounds. The aromatic 
sulfonyl chlorides may also be prepared by reacting the sodium salt of aromatic sulfonic acids with PCI5 or 
POCb [CM. Suter, The Organic Chemistry of Sulfur, John Wiley & Sons , 459, (1944)]. The aromatic 
sulfonic acid precursors may be prepared by chlorosulfonation of the aromatic ring with chlorosulfonic acid 
[EH. Huntress and F.H. Carten, J. Amer. Chem. Soc. , 62 , 51 1 (1940)]. 
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SCHEME 15 
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*Alt<?rnaUve Methods: 

a) (i) S0C1 2 , reflux 

(ii) R 23 S0 2 NH _ M + (where M is Na or Li) 

b) (i) (C0C1) 2 -I>MF, -20 a C 
(ii) R 23 S0 2 NH~M + 

c) (i) N(N,N-Diphenylcarbamoyl)pyridinium chloride/ 

Aq. NaOH . 
(ii) R 23 S0 2 NH~M + . 
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(i) H 2 /Pd-C, 

(ii) NaN0 2 -HCl, 

(iii) S0 2 , AcOH, CuCl2 
NH 3 or (NE4) 2 C03 
(C 6 H 5 ) 3 CC1, Et 3 N f CH 2 C1 2 > 25°C 
N-Bromosuccinimide 

R 23 C0C1 or R 23 C0-Im or other acylating agents. 
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SCHEME 18 
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CHa CH 3 Br Br 

SnW9 3 

42_ 4£CR X =-CCCH 3 ) 3 ) 43_ 

41(R x =-CCC a H 5 ) 3 ) 

CH 3 



42 + 44 or 45 




0 2 NH-R x 



3^(R X =-C(CH 3 ) 3 ) 
32 C^-CCPaH),) 
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a. <i) t-BuLi/ ether, -78°C 
(ii) Me 3 SnCl 

b. . (i) NaN0 2 /HCl 

(ii) S0 2 , CuCl 2 

(iii) R X -NH 2 

c. Pd(PPh 3 ) 4 , Toluene, Reflux or (PPh 3 ) 2 PdCl 2 , DMF, 
90°C 



45 



50 



The biaryl sulfonamides 31 and 32 (described in Scheme 16 ) can be prepared alternatively using 
palladium(O) catalyzed cross^couplingTeactions of appropriate aryl-organotin precursors [J.K. Stille, Tet . 
Pure Appl. Chem. , 57 , 1771 (1985); T.R. Baiely, Lett , 27, 4407 (1986); DA Widdowson and Y.Z. Zhang, 
Tetrahedron , 42 , 2111 (1986)], as outlined in Scheme 18 . The organotin compound 42 [S.M. Moerlein, J. 
OrganometallkTChem., 319 , 29 (1987)], obtained from the aromatic precursor 41_ , may be coupled with 
aryl sulfonamide 44 and~45 using Pd(PPh 3 )4 or (PPh 3 ) 2 PdCI 2 as catalysts to give biaryl sulfonamide 31a 
and 32 respectively. Similarly, the benzyl bromides 50a and 50b may be alternatively prepared from the 
appropriate organotin precursor 48 using the Pd(O) catalyzed cross-coupling reaction as outlined in Scheme 
19 . ~~ 
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SCHEME 19 
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35 




45 a. t-BuMe2Si-Cl/Imidazole, DMF 

b. t-BuLr, -78°C, Me 3 SnCl 

c. Tetrabutylammonium fluoride 
50 d. CBr 4 /Ph 3 P. 
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20 (CONT'D) 

a. (i) EtOCOCl/Et 3 N, THF, 0*C 

(ii) NaBH 4 

(iii) CC1 4 or CBr 4 /PPh 3 

b. AcSK 

c. S0 2 Cl2 

d. Cl 2 , AcOH, H 2 0 or, 

(i) S0 2 C1 2 

(ii) oxidation 

e. Ry"NH 2 or, 

(i) NH 3 

(ii) Acylation. 

The compounds bearing R 1 = -CH2SO2NHCOR 23 and -CH 2 S0 2 NHR 23 may be prepared as outlined in 
Scheme 20 . The key precursor aryl-methanesulfonyl chloride 56 may be prepared either from the reaction 
of arylmethylmagnesium chloride 55 , obtained from the corresponding benzyl chloride 52 , with sulfuryl 

25 chloride [S.N. Bhattacharya, C. Earbbm and D.P.M. Walton, J. Chem. Soc. C, 1265 (1968)], or by oxidation 
of the aryl-methylthioacetate 54 (prepared from the benzyl bromide 53 with chlorine in presence of trace 
amount of water [Bagnay and" Dransch, Chem. Ber. , 93 , 784 (1960)]. Alternatively, the aryl-methyl- 
thioacetate 54 can be oxidized with sulfuryl chloride in presence of acetic anhydride to form arylmethylsul- 
finyl chloride~[S. Thea and G. Cevasco, Tetra. Lett. , 28 , 5193 (1987)], which can be further oxidized with 

30 appropriate oxidizing agents to give the su If ony I chloride 56 . The compounds 57 and 58 can be obtained 
by reacting the sulfonyl chloride 56 with appropriate amines. 

Compounds where R'= - NHSO2NHR 23 may be prepared by the reaction of appropriate primary 
amines with the sulfamide 60 [S.D. McDermott and W.J. Spillane, Synthesis , 192 (1983)], as described in 
Scheme 21 . The compound 60 may be obtained from the corresponding N-t-butylsulf amide 59 after 

35 treatmenfwith anhydrous trifluoroacetic acid [J.D. Catt and W.L. Matier, J. Org. Chem. , 566 (1974)], which 
may be prepared by the reaction of the aromatic amine 38 with t-butylsulfamoyl chloride [W.L. Matier, W.T. 
Comer and D. Deitchman, J. Med. Chem. , 15 , 538 (1972)"]. 
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SCHEME 21 



10 




60 61 



Further functionalization of compounds of Formula 1 where R 8a and R 8b is nitro is available through the 
following route (Scheme 22). The nitro group of 62 may be reduced to the amine 63 by reduction with 
hydrogen over palladium on carbon. The amine may then be acylated with acid chlorides to give amides 
under basic conditions. The acylation of the amine with chloroformates is best carried out in the presence of 
sodium hydride to form the anilinium anion. This anion reacts quickly with chloroformates to give the 
carbamates 64. The carbamate may be isolated and then deprotonated with lithium hexamethyldisilazide 
and alkylated to give the N t N-dialkylated carbamates 65. Alternatively this process may be carried out in 
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one pot by first preforming the anilinium anion, acylating it and then deprotonating in situ and alkylating with 
R* iodide group to give 65. The amine reacts slowly with isocyanates to give ureas 66. Trisubstituted ureas 
67 may be prepared from the benzyl carbamate 64 (R 23 = benzyl) by treatment with the magnesium salt of 
a secondary amine. The trisubstituted ureas may be N-alkylated by deprotonation with lithium hexamethyl- 
5 disilazide and alkylation with an R 4 iodide to give 68. The amine may be further derivatized or converted to 
other groups by means of chemical procedures well known to those skilled in the art. 

SCHEME 22 



75 




64 65 
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frCTTCME 22 (Cont'd) 
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66 



a. H 2 , lOWd/C, EtAc 

0 

b. NaH, C1COR 23 , DMF 

d. MsMgBr, I^NHR 23 , THF, reflux 

e. LiN(Tre) 2 . R 4 I. DMF 

f. R 23 NCO, CH 2 Cl 2 




ADDITIONAL REFERENCES CITED IN SCHEMES 



50 



55 



1 E.C. Taylor, R.J. Knopf, A.L Borror, J. Am. Chem. Soc. (1960) 82 , 3152. 
R.L McKee, M.K. McKee, R.W. Bost, J. Am. Chem. Soc. (1946) 68 , 1902. 
A. Khan, R.K. Saksena, Pharmazie (1988) 43 H. 12. 

2 M.T. Bogert, W.F. Hand, J. Am. Chem. Soc. (1 906) 28 , 94. 

3 See A. Khan, reference 1. 

LA Errede, J.J. McBrady, H.T. Oien, J. Org. Chem. (1977) 42 , 656. 

LA Errede, J. Org. Chem. (1 976) 41 1 763. 

LA. Errede, H.T. Oien, D.R. Yarian, J. Org. Chem. (1977) 42 , 12. 

4 K. Wunsch, A.J. Boulton, Adv. Het Chem. (1967) 8 , pp 326-9, and references therein. 
S.R. Gambhir, 5.5. Joshi, J. TndT Chem. Soc. (1964) 41 , 47. 

5 Bayley, Stranding, KnowTes, Tetrahedron. Lett (1978) 3633. 

Rolla, J. Org. Chem. (1982) 47 , 4327. Gibson, Bradshaw, Angew, Chem, Int Ed. EngL (1968) 7 , 919. 



40 



EP0 411 766 A1 



6 R.G. Pave, G.S. Mewada, G.C. Amin, J. Ind. Chem. Soc. (1960) 37 , 595. 

7 J.E. McCarty, El. Haines, CA Vanderwerf, J. Am. Chem. Soc. (1960) 82 , 964. 
P.N. Bhargava, P. Ram, Bull. Chem. Soc. Jap. (1965) 38 , 342. 

M.R. Chaurasia, A.K. Sharma, Heterocycies (1983) 20 , 1549. 
s K. Lempert, G. Doleschall, Chem Ber. (1963) 96 , 1271. 

H. Singh, K.S. Narang. J. Ind. Chem. Soc. (1963) 40 , 545. 

M.S.Dhatt, K.S. Narang, J. Ind. Chem. Soc. (1954) M , 787. 

M.S. Dhatt, K.S. Narang,~l~ind. Chem. Soc. (1954) 31^ , 864. 

D.S. Bariana, H.S. Sachdev.lCS. Narang, J. Ind. Chem. Soc. (1955) 32 , 647. 
w 8 Griess, Ber. Deut, Chem. Ges. (1 869) 2 , 41 5. 

9 N.A. Lang, F.E. Sheibley, JL Am. Chem. Soc. (1 933) 55 , 1 1 88. 

10 H.B. Milne, S.L. Razniak, R.P. Bayer, D.W. Fish, J. Am. Chem Soc. (1960) 82 , 4582. 

EJ. Corey, M.G. Bock, A.P. Kozikowski, A.V.R. Rao, D. Floyd, B. Upshutz, tetrahedron Lett. (1978) 
1051. 

75 M. Bergmann, L Zervas, Ber . (1932) 65 1192. 

1 1 R.L. Dannley, M. Lukin, J. Org. Chem. (1 957) 22 , 268. 

R. Zibuck, N.J. Liverton, A.B. Smith, J. Am. Chem. Soc. (1986) 10 ,8 2451 . 

12 D.J. Brown, Fused Pyrimidines , Part I Quinazolines, (1967), J. Wiley & Sons p. 222. 

13 D.J. Brown, Fused Pyrimidines , Part I Quinazolines, (1967) J. Wiley & Sons p. 323 

20 14 T.W. Greene, Protective Groups in Organic Synthesis , (1981), J. Wiley & Sons, pp. 193-217. 

It will be appreciated by those skilled in the art that the protecting groups used in these syntheses will 
be chosen to be compatible with subsequent reaction conditions. Ultimately, they swill be removed to 
generate the active compounds of formula (I). For example, R 1 as carboxyl is often protected as its t-butyl 
ester which in the last step is removed by treatment with trifluoroacetic acid. Aqueous acetic acid employed 

25 overnight is a preferred method to remove a trityl protecting group to liberate an R 1 tetrazole group. 

The compounds of this invention form salts with various inorganic and organic acids and bases which 
are also within the scope of the invention. Such salts include ammonium salts, alkai metal salts like sodium 
and potassium salts, alkaline earth metal salts like the calcium and magnesium salts, salts with organic 
bases; e.g., dicyclohexylamine salts, N-methyl-D-glucamine, salts with amino acids like arginine, lysine, and 

30 the like. Also, salts with organic and inorganic acids may be prepared; e.g., HCI, HBr, H2SO4, H3PO4, 
methane-sulfonic, toluensulfonic, maleic, fumaric, camphorsulfonic. The non-toxic, physiologically, accept- 
able salts are preferred, although other salts are also useful; e.g., in isolating or purifying the product. 

The salts can be formed by conventional means such as by reacting the free acid or free base forms of 
the product with one or more equivalents of the appropriate base or acid in a solvent or medium in which 

35 the salt is insoluble or in a solvent such as water which is then removed in vacuo or by freeze-drying or by 
exchanging the cations of an existing salt for another cation on a suitable ion exchange resin. 

Angiotensin II (All) is a powerful arterial vasoconstrictor, and it exerts its action by interacting with 
specific receptors present on cell membranes. The compounds described in the present invention act as 
competitive antagonists of All at the receptors, in order to identify All antagonists and determine their 

40 efficacy in vitro , the following two ligand-receptor binding assays were established. 



Receptor binding assay using rabbit aortae membrane preparation: 

45 Three frozen rabbit aortae (obtained from Pel-Freeze Biologicals) were suspended in 5m M Tris-0.25M 
Sucrose, pH 7.4 buffer (50 ml) homogenized, and then centifuged. The mixture was filtered through a 
cheesecloth and the supernatant was centrifuged for 30 minutes at 20,000 rpm at 4°C. The pellet thus 
obtained was resuspended in 30 ml of 50mM Tris-5 mM MgCl 2 buffer containing 0.2% Bovine Serum 
Albumin and 0.2 mg/ml Bacitracin and the suspension was used for 100 assay tubes. Samples tested for 

50 screening were done in duplicate. To the membrane preparation (0.25 ml) there was- added 125 l-Sar 1 lle 8 - 
angiotensin II [obtained from New England Nuclear] (10u|; 20,000 cpm) with or without the test sample and 
the mixture was incubated at 37* C for 90 minutes. The mixture was then diluted with ice-cold 50mM Tris- 
0.9% NaCI, pH 7.4 (4ml) and filtered through a glass fiber filter (GF/B Whatman 2.4" diameter). The filter 
was soaked in scintillation cocktail (10 ml) and counted for radioactivity using Packard 2660 Tricarb liquid 

55 scintillation counter. The inhibitory concentration (IC50) of potential All antagonist which gives 
SOdispiacement of the total specifically bound 125 l-Sar 1 He 8 -angiotensin II was presented as a measure of the 
efficacy of such compounds as All antagonists; 
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Receptor assay using Bovine adrenal cortex preparation 

Bovine adrenal cortex was selected as the source of All receptor. Weighed tissue (0.1 g is needed for 
100 assay tubes) was suspended in Tris.HCI (50mM), pH 7.7 buffer and homogenized. The homogenate 

6 was centrifuged at 20,000 rpm for 15 minutes. Supernatant was discarded and pellets resuspended in buffer 
[Na2HPO* (10mM)-NaCI (120mM)-disodium EDTA (5mM) containing phenylmethane sulfonyl fluoride 
(PMSF)(0.lmM)]. (For screening of compounds, generally duplicates of tubes are used). To the membrane 
preparation (0.5 ml) there was added 3H-angiotensin II (50m M) (10nl) with or without the test sample and 
the mixture was incubated at 37° C for 1 hour. The mixture was then diluted with Tris buffer (4mi) and 

io filtered through a glass fiber filter (GF/B Whatman 2.4" diameter). The filter was soaked in scintillation 
cocktail (10ml) and counted for radioactivity using Packard 2660 Tricarb liquid scintillation counter. The 
inhibitory concentration (ICso) of potential All antagonist which gives 50% displacement of the total 
specifically bound 3 H-angiotensin li was presented as a measure of the efficacy of such compounds as All 
antagonists. 

75 The potential antihypertensive effects of the compounds described in the present invention may be 
evaluated using the methodology described below: 

Male Charles River Sprague-Dawley rats (300-375 gm) were anesthetized with methohexital (Brevital; 50 
mg/kg i.p.) and the trachea was cannulated with PE 205 tubing. A stainless steel pithing rod (1 .5 mm thick, 
150 mm long) was inserted into the orbit of the right eye and down the spinal column. The rats were 

20 immediately placed on a Harvard Rodent Ventilator (rate - 60 strokes per minute, volumn -1.1 cc per 100 
grams body weight). The right carotid artery was ligated, both left and right vagal nerves were cut, and the 
left carotid artery was cannulated with PE 50 tubing for drug administration, and body temperature was 
maintained at 37° C( by a thermostatically controlled heating pad which received input from a rectal 
temperature probe. Atropine (1 mg/kg i.v.) was then administered, and 15 minutes later propranolol (1 

25 mg/kg i.v.). Thirty minutes later angiotensin II or other agonists were administered intravenously at 30- 
minute intervals and the increase in the diastolic blood pressure was recorded before and after drug or 
vehicle administration. 

Using the methodology described above, representative compounds of the invention were evaluated 
and were found to exhibit an activity of at least ICso<50uM thereby demonstrating and confirming the utility 

30 of the compounds of the invention as effective All antagonists. 

Thus, the compounds of the invention are useful in treating hypertension. They are also of value in the 
management of acute and chronic congestive heart failure. These compounds may also be expected to be 
useful in the treatment of secondary hyperaldosteronism, primary and secondary pulmonary hyperal- 
dosteronism, primary and secondary pulmonary hypertension, renal failure such as diabetic nephropathy, 

35 glomerulonephritis, scleroderma, glomerular sclerosis, proteinuria of primary renal disease, end stage renal 
disease, renal transplant therapy, and the like, renal vascular hypertension, left ventricular dysfunction, 
diabetic retinopathy and in the management of vascular disorders such as migraine, Raynaud's disease, 
luminal hyperplasia, and to minimize the atherosclerotic process. The application of the compounds of this 
invention for these and similar disorders will be apparent to those skilled in the art. 

40 The compounds of this invention are also useful to treat elevated intraocular pressure and to enhance 
retinal blood flow and can be administered to patients in need of such treatment with typical pharmaceutical 
formulations such as tablets, capsules, injectables and the like as well as topical ocular formulations in the 
form of solutions, ointments, inserts, gels, and the like. Pharmaceutical formulations prepared to treat 
intraocular pressure would typically contain about 0.1% to 15% by weight, preferably 0.5% to 2% by 

45 weight, of a compound of this invention. 

In the management of hypertension and the clinical conditions noted above, the compounds of this 
invention may be utilized in compositions such as tablets, capsules or elixirs for oral administration, 
suppositories for rectal administration, sterile solutions or suspensions for parenteral or intramuscular 
administration, and the like. The compounds of this invention can be administered to patients (animals and 

so human) in need of such treatment in dosages that will provide optimal pharmaceutical efficacy. Although the 
dose will vary from patient to patient depending upon the nature and severity of disease, the patient's 
weight, special diets then being followed by a patient, concurrent medication, and other factors which those 
skilled in the art will recognize, the dosage range will generally be about 1 to 1000 mg. per patient per day 
which can be administered in single or multiple doses. Perferably, the dosage range will be about 2.5 to 

55 250 mg. per patient per day; more preferably about 2.5 to 75 mg. per patient per day. 

The compounds of this invention can also be administered in combination with other antihypertensives 
and/or diuretics and/or angiotensin converting enzyme inhibitors and/or calcium channel blockers. For 
example, the compounds of this invention can be given in combination with such compounds as amiloride, 
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atenolol, bendroflumethiazide, chlorothalidone, chlorothiazide, clonidine, cryptenamine acetates and cryp- 
tenamine tannates, deserpidine, diazoxide, guanethidene sulfate, hydralazine hydrochloride hydroch- 
lorothiazide, metolazone, metoprolol tartate, methyclothiazide, methyldopa, methyldopate hydrochloride, 
minoxidil, pargyline hydrochloride, polythiazide, prazosin, propranolol, rauwolfia serpentina , rescinnamine, 

5 reserpine, sodium nitroprusside, spironolactone, timolol maleate, trichlormethiazide, trimethophan cam- 
sylate, benzthiazide, quinethazone, ticrynafan, triamterene, acetazolamide, aminophylline, cyclothiazide, 
ethacrynic acid, furosemide, merethoxylline procaine, sodium ethacrynate, captopril, delapril hydrochloride, 
enalapril, enalaprilat, fosinopril sodium, lisinoprii, pentopril, quinapril hydrochloride, ramapril, teprotide, 
zofenopril calcium, diflusinal, diltiazem, felodipine, nicardipine, nifedipine, niludipine, nimodipine, nisoldipine, 

10 nitrendipine, and the like, as well as admixtures and combinations thereof. 

Typically, the individual daily dosages for these combinations can range from about one-fifth of the 
minimally recommended clinical dosages to the maximum recommended levels for the entities when they 
are given singly. 

To illustrate these combinations, one of the angiotensin II antagonists of this invention effective clinically 
15 in the 2.5-250 milligrams per day range can be effectively combined at levels at the 0.5-250 milligrams per 
day range with the following compounds at the indicated per day dose range: hydrochlorothiazide (15-200 
mg) chlorothiazide (125-2000 mg), ethacrynic acid (15-200 mg),amiloride (5-20 mg) furosemide (5-80 mg), 
propranolol (20-480 mg), timolol maleate (5-60 mg.), methyldopa (65-2000 mg), felodipine (5-60 mg), 
-nifedipine (5-60 mg),- and nitrendipine (5-60 mg). In addition, triple drug combinations of hydrochloro 
20 thiazide (15-200 mg) plus amiloride (5-20 mg) plus angiotensin II antagonist of this invention (3-200 mg) or 
hydrochlorothiazide (15-200 mg) plus timolol maleate (5-60) plus an angiotensin II antagonist of this 
invention (0.5-250 mg) or hydrochlorothiazide (15-200 mg) and nifedipine (5-60 mg) plus an angiotensin II 
antagonist of this invention (0.5-250 mg) are effective combinations to control blood pressure in hyperten- 
sive patients. Naturally, these dose ranges can be adjusted on a unit basis as necessary to permit divided 
25 daily dosage and, as noted above, the dose will vary depending on the nature and severity of the disease, 
weight of patient, special diets and other factors. 

Typically, these combinations can be formulated into pharmaceutical compositions as discussed below. 
About 1 to 100 mg. of compound or mixture of compounds of Formula I or a physiologically acceptable 
salt is compounded with a physiologically acceptable vehicle, carrier, excipient, binder, preservative, 
30 stabilizer, flavor, etc., in a unit dosage form as called for by accepted pharmaceutical practice. The amount 
of active substance in these compositions or preparations is such that a suitable dosage in the range 
indicated is obtained. 

Illustrative of the adjuvants which can be incorporated in tablets, capsules and the like are the following: 
a binder such as gum tragacanth, acacia, corn starch or gelatin; an excipient such as microcrystalline 

35 cellulose; a disintegrating agent such as corn starch, pregelatinized starch, alginic acid and the like; a 
lubricant such as magnesium stearate; a sweetening agent such as sucrose, lactose or saccharin; a 
flavoring agent such as peppermint, oil of wintergreen or cherry. When the dosage unitform is a capsule, it 
may contain, in addition to materials of the above type, a liquid carrier such as fatty oil. Various other 
materials may be present as coatings or to otherwise modify the physical form of the dosage unit. For 

40 instance, tablets may be coated with shellac, sugar or both. A syrup or elixir may contain the active 
compound, sucrose as a sweetening agent, methyl and propyl parabens as preservatives, a dye and a 
flavoring such as cherry or orange flavor. 

Sterile compositions for injection can be formulated according to conventional pharmaceutical practice 
by dissolving or suspending the active substance in a vehicle such as water for injection, a naturally 

45 occuring vegetable oil like sesame oil, coconut oil, peanut oil, cottonseed oil, etc., or a synthetic fatty 
vehicle like ethyl oleate or the like. Buffers, preservatives, antioxidants and the like can be incorporated as 
required. 

The following examples illustrate the preparation of the compounds of formula (I) and their incorporation 
into pharmaceutical compositions and as such are not to be considered as limiting the invention set forth in 

50 the claims appended hereto. All 1 H-NMR spectra were recorded on a Varian XL-300 Fourier transform 
spectrometer. Chemical shifts are reported as (parts per million) downfield from tetramethy! silane. Mass 
spectra were obtained from the Merck and Co. mass spectral facility in Rahway N.J. Analytical TLC was 
conducted on E.M. Merck precoated silica plates (0.25 mm in glass, Kieselgel 60 F254) with UV 
visualization. All chromatography was conducted on E. M. Merck silica gel. All reactions were carried out 

55 under an atmosphere of dry nitrogen under standard conditions for those skilled in the art. 



PREPARATION OF BIPHENYL SYNTHETIC INTERMEDIATES: 
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2-t-Butoxycarbonyl-4'-methylbiphenyl 

To a solution of p-bromotoluene (30g) in dry ether (150 ml) at -78* C, a solution of t-BuLi in pentane 
(1.7M) (210 ml) was added slowly over a period of 1.5 hours, using a dropping funnel. The bath was then 

s removed and the mixture was stirred at room temperature for an additional 2 hours. The content of the flask 
was then added slowly (using a cannula) at room temperature to a premixed solution of ZnCb in ether (1M, 
180 mi) and dry THF (360 ml). The mixture was stirred for 2 hours at that temperature and then the slurry 
was added (using a cannula) to a solution of 2-t-butoxycarbonyl iodobenzene (35.6 g) and NiCI 2 (Ph3P)2 (2.1 
g) in dry THF (360 ml). The mixture, after stirring at room temperature overnight (18 hours), was poured 

to slowly under stirring into ice-cold 0.5N HCI (1500 ml). The organic layer was separated, and the aqueous 
phase was extracted with ether (3 X 300 ml). The combined organic layer was washed with water, brine and 
then dried over MgSO*. Removal of the solvent gave the crude product as an oil (32 g). The material was 
purified on a silica-gel flash column using ethyl acetate-hexane (1:12) to give the titled compound as an oil 
(24 g, 76%). 1 H NMR (CDCb): 5 1.24 (s,9H), 2.42 (s,3H), 7.2-7.8 (m,8H); FAB-MS: m/e 269(M + H). 

75 

4Bromoethyl-2 / -t-butoxycarbonylbiphenyl 

To a solution of 2-t-butoxycarbonyl-4'-methylbiphenyl (25.3 g, 95 mmol) in CCU (200 ml) were added 
20 freshly opened N-bromosuccinimide (17.6 g, 0.099 mole) and dibenzoyl peroxide (2.28 g, 0.0094 moles). 
The mixture was refluxed for 4 hours, cooled to room temperature and filtered. The filtrate was washed with 
sat. NaHSOa (1x50 ml), sat. NaHC0 3 (1x50 ml), water (1x50 ml), sat. NaCI (1x50 ml) and dried over 
MgSO*. The solution was filtered, and concentrated in vacuo . The residue was dissolved in 100 ml of hot 
hexane. Crystallization gradually took place as the solution cooled. The flask was finally cooled to -20 *C 
25 and the precipitate recovered by filtration. The solid was washed with ice cold hexanes and dried in vacuo 
to give 27 g (88%) of a white solid. 'H-NMR (CDCI3): 1.23 (s, 9H), 4.53 (s, 2H), 7.2-7.5 (m, 7H), 7.68 (d, 
1H). 

30 2-Cyano-4-methylbiphenyi 

To a solution of p-bromotoluene (30 g) in dry ether (150 ml) at -78° C, a solution of t-BuLi in pentane 
(1.7M) (210 ml) was added slowly over a period of 1.5 hours, using a dropping funnel. The bath was then 
removed and the mixture was stirred at room temperature for an additional 2 hours. The contents of the 

35 flask was then added slowly (using a cannula) at room temperature to a premised solution of ZnCfe in ether 
(1M) (180 ml) and dry THF (360 mi). The mixture was stirred for 2 hours at that temperature and then the 
slurry was added (using a cannula) to a solution of 2-bromobenzonitrile (21.3 g) and NiCl2<Ph3P)2 (2.1 g) in 
dry THF (300ml). The mixture, after stirring at room temperature overnight (18 hours), was poured slowly 
under stirring into ice-cold 1N HCI (1500 ml). The organic layer was separated, and the aqueous phase was 

40 extracted with ether (3 X 300 ml). The combined organic layer was washed with water, brine and then dried 
over MgSO*. Removal of the solvent gave the crude product as a semisolid mass (34 g). The material was 
purified on a silica-gel flash column using ethyl acetate-hexane (1:12) to give the desired nitrile as a low- 
melting solid (28 g, 88%). 1 H NMR (CDCI 3 ): 2.42 (s, 3H), 7.2-7.8 (m, 8H); FAB-MS: m/e 194 (M + + 1). 

45 

Trimethylstannyl azide 

To a concentrated solution of NaN 3 (1.2 kg, 18.5 moles) in water (3 L), a solution of trimethyltin chloride 
(600 g, 3 moles) in dioxane (400 ml) was added in three portions under vigorous stirring. A precipitate 
so formed instantaneously. The mixture, after stirring overnight at room temperature, was filtered. The residue 
was washed with water, and dried.under suction and then in vacuo over P 2 0 5 . Yield 541 g (88%), mp 120- 
122* C. 



55 5-[2-(4 , -Methylbiphenyl)]tetrazole 

To a solution of 2-cyano-4'-methylbiphenyI (390 g, 2.02 moles) in toluene (2.3 L) was added trimethyltin 
azide (525 g, 2.55 moles) at room temperature. The mixture was refluxed for 24 hours, cooled to room 
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temperature, filtered, washed with toluene and sucked dry in a funnel. The precipitate was resuspended in 
toluene (3.5 L) and THF (250 mL) was added. Anhydrous HCI was bubbled in at a moderate rate at room 
temperature to give a clear solution (45 minutes). Addition of HCI gas was continued for another 20 minutes 
with stirring whereupon a white precipitate formed. The reaction mixture was stirred overnight. The solid 
5 product was filtered, washed with toluene followed with ether and then dried under vacuum. This produced 
250 g (53% yield of the tetrazole. m.p. 152-154* C; 'H-NMR (CDCfe): 2.40 (s, 3H), 7.19 (dd, 1H), 7.55 (m, 
2H),8.25(dd, 1H). 



w N-Triphenylmethyl-5-[2-(4 / -methylbiphenyl)]tetrazole 

To a cloudy solution of 5-[2-(4-methylbiphenyl)]tetrazole (250 g (1.06 mole) in CH 2 CI 2 (4 L) was added 
triphenylmethylchloride (310 g 1.11 mole) at room temperature. The reaction mixture was stirred and 
triethylamine (190 mL, 138 g, 1.36 mole) was added portionwise. After addition, the mixture was stirred at 
is reflux for 90 minutes. The solution was cooled to room temperature, washed with water (2x1 L)and dried 
over MgSO*. filtered through a silica gel plug and concentrated on the rotovap to a solid. This was 
crystallized from toluene to give the product as an off-white solid (425 g, 84%); m.p. 166-168" C; 1 H-NMR 
(CDCb): 2.28 (s, 3H), 6.9-7.05 (m, 10H), 7.2-7.5 (m, 12H), 7.9 (dd, 1H). 

20 

N-Triphenylmethyl-5-C2-(4 / -bromomethylbiphenyl)1tetrazoie 

To a solution of N-triphenylmethyl-5-[2-(4 / -methy!biphenyl)]tetrazo!e (425 g, 0.89 moles) in CCU (4.0 L) 
were added N-bromsuccinimide (159 g, 0.89 mole) and dibenzoyl peroxide (22 g, 0.089 moles). The 
25 mixture was refluxed for 2 hours, cooled to room temperature and filtered. The filtrate was concentrated in 
vacuo to give a thick oil. The addition of ether (2.0 L) to this oil resulted in a clear solution followed by 
crystallization, filtration gave a white solid (367 g, 74%), m.p. 137-139.5° C; ^-NMR (CDCla): 4.38 (s, 2H), 
6.9-8.0 (m, 23H). 

30 

N-Triphenylmethyl-5-[2-(4 f -aminomethylbiphenyl)]tetrazole 

To a suspension of 11.15 g (22 mmol) of N-triphenylmethyl-5-[2-(4-bromomethylbiphenyl)]tetrazole in 
55 mL of dry DMSO was added 1.23 g (25 mmol) of UN 3 , The mixture gradually cleared and was replaced 

35 by a new white precipitate. The mixture was stirred for 6 hours and filtered. The precipitate was washed 
with 50 mL of water. Some additional precipitate formed in the mixed filtrate; this was refiltered and the 
residue washed with 30 mL of MeOH and 100 mL of water. The solid product was dried in vacuo overnight. 
The crude azide (9.89 g, 20.8 mmol) was dissolved in 50 ml of dry THF and treated with 5.73 g (22 mmol) 
of triphenylphosphine portionwise, N 2 evolution was observed during the addition. After 4 hours the solution 

40 was treated with 0.63 mL (34 mmol) of water and stirred over night. The solution was concentrated in vacuo 
and the residue purified by flash chromatography over silica gel eluting with .95:5:0.01 
CHCI 3 :MeOH:NH*OH. 6.83 g (15.4 mmol) of a white solid was recovered. 69% overall yield. 1 H-NMR 
(CDCIs): 3.74 (s, 2H), 6.88 (m, 5H), 7.06 (q, 4H, J = 8.1 Hz), 7.22-7.52 (m, 13H), 7.95 (m, 1H). 

45 

Preparation of Additional Functionalized Biphenyls 



Preparation of: N-Triphenyl-5-(4'-bromomethyl-4-chlorobiphen-2-yl)tetrazole 

50 ~~ 

Step 1 : 2-Cyano-4-methyl-4-nitrobiphenyl 

To a solution of p-tolyltrimethyitin (389 mg, 1 .525 mmol) in dry toluene (5 mL) under N 2 was added 2- 
55 bromo-5-nitro-benzonitrile (276 mg, 1.22 mmol) and Pd(PPh 3 )* (176 mg; 10 mol %). The reaction was 
stirred at reflux under N 2 for 24 hours and then cooled to room temperature. The mixture was diluted with 
EtOAc and the solid was removed by filtration through a pad of celite. The filtrate was concentrated in 
vacuo and the residue was purified by flash chromatography on a silica column eluting with Hex/EtOAc 
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(10:1) to afford 214 mg (74%) of the titled compound as a slightly yellow solid. 1 H NMR (300 MHz, CDCb) S 
2.42 (s. 3H), 7.32 (d, 2H), 7.48 (d. 2H), 7.69 (d, 1H), 8.45 (dd. 1H). 8.61 (s, 1H). 

5 Step 2: N^Tnphenylmethyl-S^^-methyK-nitrobiphen^-yQtetrazole 

The titled compound was prepared starting from 2-cyano-4-nitro-4-methylbiphenyl (step 1) according to 
procedures described in European Patent Application EP 0,291,969. ! H NMR (300 MHz, CDCI 3 ) 5 2.28 (s, 
3H), 6.89 (d, 6H), 6.98 (ABq, 4H), 7.22-7.37(comp, 9H), 7.56 (d, 1H), 8.31 (dd, 1H), 8.75 (d, 1H). 

10 

Step 3: N-Triphenylmethyl'5-(4>chlorch4 f -methyibiphen'2-yl)tetrazole 

A solution of . N-TriphenylmethyI-5-(4 -methyl-4-nitrobiphen-2-yl)tetrazole (0.115 g, 0.224 mmol) in 
75 MeOH/DMF (2 mL/12 mL) was submitted to hydrogenation at 40 psi H 2 with 10% Pd on carbon (50 mg) at 
room temperature for 1 hour. The reaction was filtered through ceiite and the filtrate was concentrated in 
vacuo . The triphenyl methyl group had been lost during the hydrogenation. The crude 4-amino compound 
wiTdissolved in glacial acetic acid (3 mL) and added slowly to a cooled (0* C) solution of NaN0 2 (28.8 mg, 
0.417 mmol) in cone, sulfuric acid (1 mL). The diazonium solution was stirred well for 2 hoursr then slowly 
20 added to a cooled (0"C) solution of CuCI (0.449 g; 20 equiv) in cone. HCI. This mixture was stirred for 30 
minutes and then poured over H 2 0 and extracted with Et20/EtOAc. The combined organic extracts were 
washed with H 2 0 and brine, dried over MgSO* and concentrated in vacuo . The product was purified by 
flash chromatography on a silica column eluting with Hex/EtOAC/HOAc (80:20; 1) to afford 27 mg (45% for 
2 steps) of 5-(4-chloro-4 / -methyl-biphen-2-yl)tetrazole. The free tetrazole was dissolved in CH 2 CI 2 (3.5 mL) 
25 and NEt 3 (0.035 mL, 2.5 equiv) and Ph 3 CCI (27 mg, 1.0 equiv) were added. After 30 minutes the reaction 
was diluted with Et 2 0 washed with 10% citric acid, 1N NaOH and brine. The organic was dried over 
anhydrous MgSO* and concentrated in vacuo to afford 51.2 mg (100%) of crude N-triphenylmethyl-5-(4~ 
ch!oro-4'-memyI-biphen-2-yl)tetrazole. 1 H NMR (300 MHz, CDCb) 5 2.26 (s, 3H), 6.91 (d, 6H), 6.94 (ABq, 
4H), 7.20-7.25 (comp, 7H), 7.43 (dd, 1 H), 7 99 (dd, 1 H). 

30 

Step 4: N»Triphenylmethyl-5-(4 / "bromomethyl-4-chlorobiphen-2-yl)tetrazole 

The titled compound was prepared starting from N-Triphenylmethyl-5-(4-chloro-4 -methyl-biphen-2-yl)- 
35 tetrazole (step 1 to 3) according to procedures described in European Patent Application EP 0,291,969. 

Preparation of: 4-Bromomethyl-2'-nitrobiphenyl 

40 

Step 1: 4-Methyl-2'-nitrobiphenyl 

A 1 L three-necked 24/40 round-bottom flask equipped with a mechanical stirrer, a 250 mL constant 
pressure addition funnel with a nitrogen inlet at the top, and a septum was flame dried, cooled and then 

45 charged with a solution of 29.07 g (0.17 mol) of p-bromotoluene in 100 mL of anhydrous tetrahydrofuran 
under a nitrogen atmosphere. The solution was stirred and cooled to -78* C and 200 mL (0.34 mol) of a 1.7 
M solution of t-buty I lithium in pentane was added via the addition funnel over 30 minutes. When the 
addition was complete, the cooling bath was removed and the reaction mixture was stirred for 30 minutes 
and allowed to warm to room temperature. The dropping funnel was next charged with 170 mL (0.17 mol) of 

50 a 1.0 M solution of zinc chloride in diethylether which was added to the reaction mixture over a 10 minute 
period. A separate 1 L three-necked 24/40 round-bottom flask equipped with a mechanical stirrer, a nitrogen 
inlet and a septum, was flame dried, cooled and then charged with 4.04 g (6.0 mmol) of bis- 
(triphenylphosphine)palladium(ll) chloride and 50 mL of anhydrous tetrahydrofuran under a nitrogen at- 
mosphere. The stirrer was started and 8.0 mL of a 1.5 M solution (12 mmol) of diisobutylaluminum hydride 

55 in toluene was added to the suspension via syringe. The catalyst was stirred an additional 10 minutes at 
room temperature, and then a solution of 23.23 g (0.115 mol) of 1-bromo-2-nitrobenzene in 100 5mL of 
anhydrous tetrahydrofuran was added. The suspension of the tolylzinc chloride was then transferred to the 
second flask via a wide diameter cannula. The reaction mixture was stirred an additional 45 minutes at room 



46 



EP0 411 766 A1 



temperature, then most of the tetrahydrofuran was removed on a rotary evaporator. The resulting oil was 
partitioned between ethyl acetate and 1.0 N hydrochloric acid. The organic layer was washed sucessively 
with water and brine, then dried (MgSO*), filtered and evaporated. The residual oil was purified on a silica 
gel flash chromatography column eluted with 10% ethyl acetate-hexane to afford after-evaporation and 
5 drying in vacuo 15.43 g (63%) of the product as a viscous yellow oil: NMR (CDCI 3 ): 5 2.36 (s, 3H), 7.16-7.24 
(m, 4H)7738=7:46 (m, 2H). 7.55-7.62 (m, 1H), 7.80 (d, J = 10 Hz, 1H); MS (FAB) m/e 214 (MH + ). 

Step 2: 4-Bromomethyl-2 / -nitrobiphenyl 

w ~ 

A 2 L 24/40 three necked round-bottom flask equipped with a mechanical stirrer, a reflux condenser and 
a stopper, was charged with 15.427 g (72 mmol) of 4-methyl-2'-nitro[1 ,1 -biphenyl], 1.2 L of carbon 
tetrachloride, 14.164 g (80 mmol) of N-bromosuccinimide, and 0.50 g of 2,2'-azobis-(2-methylpropionitrile). 
The stirred reaction mixture was refluxed under a nitrogen atmosphere for 4 hours, then cooled to room 
T5 temperature and filtered. The filtrate was evaporated in vacuo and the residual oil was purified on a silica 
gel flash chromatography column eluted with 10% ethyl acetate-hexane. Evaporation of the pure fractions 
afforded the product as a yellow crystalline solid (7.83 g, 37%) which had: mp 109-110' C; NMR (CDCI 3 ): B 
4.52 (s, 2H), 7.24-7.30 (m, 2H), 7.40-7.52 (m, 4H), 7.58-7.65 (m, 1H), 7.86 (d, J = 10 Hz, 1H); MS (FAB) m/e 
294 (MH + ). 

20 

Preparation of N-Triphenylmethyl-5-(4-fluoro-4 / -bromomethyl-biphen-2-yl)tetrazole 

25 Step 1: 2-cyano-4-fluoro-4'-methylbiphenyl 

A solution of p-tolyltrimethyltin (1.26 g; 4.96 mmol) in dry toluene (8 mL) was degassed with a stream of 
N 2 for ca. 5 min. To this-solution under N 2 was added 2-bromo-5-fluoro-benzonitrile (0.901 g; 4.51 mmol) 
and Pd(PPh 3 )* (260 mg; 5 mol %). The reaction was stirred at reflux under N 2 for 12 hr and then cooled to 
30 room temperature. The reaction mixture was filtered through a pad of celite and the filtrate was con- 
centrated in vacuo . The product was purified by flash chromatography on a silica column eluting with 
Hex/CH 2 Cl7toafford 0.606 g (64%) of the titled compound as a slightly yellow solid. 1 H NMR (300 MHz, 
CDCI 3 ) d 2.40 (s, 3H), 7.28 (d, 2H), 7.34 (dd, 1H), 7.40 (d, 2H), 7.44 (t, 1H), 7.46 (dd, 1H); FAB mass 
spectrum, m/e 211 (m + , calcd for CuHioNF, 211). 

35 

Step 2: N-Triphenylmethyl-5-(4-fluoro-4 , -methylbiphen-2-yl)tetrazole 

The titled compound was prepared starting from 2-cyano-4-fluoro-4-methylbiphenyl (step 1) according 
40 to procedures described in European Patent Application EP 0,291,969. 

Step 3: N-Triphenylmethyl-5-(4-fluoro-4 / -bromomethyl-biphen-2-yl)tetrazole 

45 To a solution of N-Tri phenyl methy !-5-(4-f I uoro-4-methyl-biphen-2-yl)tetrazole (454.4 mg; 0.9161 mmol) 
in dry CCU (8 mL) was added N-bromosuccinimide (179.2 mg; 1.1 eq) and a catalytic amount of AIBN. The 
reaction was heated to reflux (105-115°) under N 2 . After 3 hrs. the reaction was cooled and filtered through 
a cotton plugged pipet to remove the succinimide formed. The solvent was removed and replaced by 
EtOAc/Et 2 0. The reaction was washed with 1 N NaOH and brine. The organic solution was dried over 

50 anhydrous MgS0 4 , filtered, and concentrated in vacuo to afford the product. The crude product was used in 
the next reaction. 

PREPARATION OF 2-ALKYL-QUINAZOLIN-4(1H)-ONES 

55 

EXAMPLE 1 
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2-Butyl-6-methylquinazolin-4(1H)-one 

To a solution of 3.0 g (20 mmol) of 2-amino-5-methy (benzoic acid in 20 mL of dry DMF at 0°C was 
5 added 200 mg of DMAP followed by 6.07 g (60 mmol) of triethyl amine and 5.02 g (40 mmol) of^valeryl 
chloride. The resulting mixture was stirred at 0°C for 30 minutes. The mixture was heated to 110° C and 
monitored by TLC for the formation of the intermediate quinoxazolone (rf =0.8, 40%EtAc/hexane). Following 
complete formation of the intermediate 10 g (100 mmol) of NH*C0 3 was added cautiously. Heating was 
continued to ensure consumption of the quinoxazolone and formation of the polar (rf=0.4, 
70 40%EtAc/hexane) quinazolin-4(1 H)-one. The reaction mixture was concentrated in vacuo and the residue 
was taken up in 50 mL of ether and 50 mL of water. The mixture was filtered and the filtrate discarded after 
washing the residue with 20 mL of ether. The residue was recrystallized from MeOH to give 1.07 g (5 
mmol) of a white crystaline solid. 25% yield overall. 1 H-NMR (CDCI 3 ): 0.94 (t, 3H f j = 6.7Hz), 1.50 (m, 2H), 
1.83 (m, 2H), 2.49 (s, 3H), 2.78 (t, 2H), 7.60 (m, 2H), 8.05 (m, 1H). Anal (C13H15N2O), C, H, N. 

75 

EXAMPLE 2 



20 

6-Methyl-2-propylquinazoline-4(1 H)-one 

The 2-propyl derivative was prepared in the identical fashion as the 2-butyl derivative through the use of 
25 butyryi chloride in place of valeryl chloride. The product was recrystallized from hexane/acetone to give 
white crystals. 32% yield. 1 H-NMR (CDCIa): 11.51 (bs, 1H), 8.08 (s, 1H), 7.60 (s, 2H), 2.78 (3 line m, 2H), 
2.01 (S, 3H), 1 .92 (m, 2H), 1 .09 (t, 3H). 



30 EXAMPLE 3 



2-Butyl-7-methylquinazoline-4(1H)-one 
35 " " " " ~ 

Same procedure as in Example 1 with valeroyl chloride and 2-amino-4-methylbenzoic acid. The product 
was recrystallized from MeOH recovering 0.91 g (4.2 mmol). 21% yield overall. 1 H-NMR (CDCb): 0.99 (t, 
3H, J =7.4 Hz), 1.49 (m, 2H), 1.86 (m, 2H), 2.50 (s, 3H), 2.76 (t, 2H, J = 7.81 Hz), 7.28 (d, 1H, J = 8.3 Hz), 
40 7.49 (s, 1H), 8.15 (d, 1H, J = 8.3Hz). Anal (C13H16N2O), C, H, N. 



EXAMPLE 4 

45 

2-Butyl-naphtho[2,3-e]quinazoline-4(1H)-one 



50 Same procedure as in Example 1 with valeroyl chloride and 2-aminonapthoic acid. Product was 
recrystallized from MeOH. A contaminant co-crystallizes with the desired product. The contaminant is 25% 
of the product by 1 H-NMR. Recovered 1.6 g (59% yield). ^-NMR (CDCI 3 ): 0.97 (t, 3H, J=7.3 Hz), 1.42 (m, 
2H), 1.75 (m, 2H), 2.48 (t. 2H f J = 7.4 Hz), 7.42 (t, 1H, J =7.8 Hz), 7.54 (t, 1H, J = 8.3 Hz), 7.77 (d, 1H, J = 7.8 
Hz), 7.82 (d, 1H, J = 8.31 Hz),8.07 (s, 1H), 9.08 (s, 1H), 10.89 (bs, 1H). 

55 

EXAMPLE 5 



48 



EP0 411 766 A1 



2-Butyl-5-methylquinazoline-4(1 H)-one 



Same procedure as in Example 1 with valeroyl chloride and 2-amino-6-methylbenzoic acid on a 16 
5 mmol scale. The concentrated reaction mixture was diluted with 50 mL ether and 50 mL H 2 0. The mixture 
was agitated for several minutes and then filtered in vacuo . On filtration further crystalline material formed 
in the filtrate. The filtrate was filtered again. This procedure was repeated a further two times. The 
precipitates were collected and combined. The ethereal phase was decanted from the aqueous phase, and 
concentrated to 15 mL. 25 mL of hexanes was then added and the mixture filtered. The combined 
w precipitates were recrystallized from MeOH/H 2 0 to give 0.73 g (3.37 mmol) of fluffy white crystals. 21% 
yield. 1 H-NMR (CDCI3): 0.98 (t, 3H, J = 7.38 Hz), 1.48 (m, 2H), 1.87 (m, 2H), 2.75 (dd, 2H, J = 8.09 Hz), 2.89 
(s, 3H), 7.20 (d, 1 H, J = 6.73 Hz), 7.56 (m, 2H), 1 1 .68 (bs, 1 H). 



EXAMPLE 6 



2-Butyl-6,8-dimethylquinazoline-4(1 H)-one 

20 

Same procedure as in Example 1 with valeroyl chloride and 2-amino-5,8-dimethylbenzoic acid on a 12 
mmol scale. The product collected from filtration of the ether/water mixture was recrystalized from MeOH. 
1 H-NMR and TLC indicated that the product isolated was a 50% mixture of the desired quinazoline and a 
25 contaminant An aliquot of 0.5 g of this material was concentrated onto 5 mL of flash silica and applied to 
the surface of a flash chromatography column. The column was eluted with 60% EtAc/hexanes. The first 
eluted compound (0.14 g) was collected as a TLC homogeneous sample of the desired product. 1 H-NMR 
(CDCI3): 0.99 (t, 3H, J = 7.32 Hz), 1.48 (m, 2H), 1.85 (m, 2H), 2.44 (s, 3H), 2.58 (s, 3H), 2.75 (dd. 2H, 
J = 7.87,7.87 Hz), 7.43 (s, 1H), 7.91 (s, 1H), 10.70 (bs, 1H). 

30 

EXAMPLE 7 



35 

2-Butyl-8-methylquinazoline-4(1H)-one 



Same procedure as in Example 1 with valeroyl chloride and 2-amino-6-methylbenzoic acid on a 1 mmol 
40 scale. The concentrated reaction mixture was diluted with 20 mL ether/20 mL H2O. The mixture was filtered. 
The ethereal phase was seperated, dried (MgSO*), filtered and concentrated. The residue was flash 
chromatographed over silica eluting with 50% EtAc/hexanes to give rise to 48 mg (0.22 mmol) of a fluffy 
yellow solid. 22% yield. 'H-NMR (CDCI3): 1.02 (t, 3H), 1.52 (m, 2H), 1.88 (m, 2H), 2.62 (s, 3H), 2.79 (dd, 
2H), 7.35 (dd, 1H), 7.61 (d. 1H), 8.12 (d, 1H). FABMS: 217 (M* + 1) calc for Ci 3 Hi 6 N 2 0. 



EXAMPLE 8 



50 

2-Butyl-6-isopropylquinazolin-4(1H)-one 



Same procedure as in Example 1 with valeroyl chloride and 2-amino-5-isopropylbenzoic acid on a 16 
55 mmol scale. The concentrated reaction mixture was partitioned between 20 mL water and 20 mL of ether. A 
fine white precipitate was removed by filtration and recrystallized from MeOH/water. The first crop gave rise 
to 0.56 g of fluffy white crystals. 'H-NMR (CDCI3): 0.99 (t, 3H, J = 7.3Hz), 1.32 (d, 6H, J = 6.89Hz), 1.48 (m, 
2H), 1.85 (m, 2H), 2.77 (3 line m, 2H, J = 7.9Hz), 3.06 (m, 1H), 7.65 (m, 2H), 8.11 (s, 1H), 11.22 (bs; 1H). 
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FAB MS: 245 (M* +1) calc for C15H20N2O. 



EXAMPLE 9 

5 • 



2-Butyl-6-thiomethylquinazolin-4(1H)-one 



Same procedure as that described in Example 1. However on addition of ether/water to the reaction 
mixture a precipitate of the quinazolinone was not formed. The aqueous phase was extracted with ether and 
the combined ethereal extracts were washed with brine and dried over MgSCH. The mixture was filtered and 
concentrated in vacuo to give a mixture of the desired product and 2-(N-valeroyl-amino)-5-thiomethylben- 
15 zamide. This mixtunFwas heated with 2 equivalents of 1N NaOH solution in water at 100° C until a clear 
solution was obtained. The solution was cooled, acidified, and filtered to give a pale yellow precipitate. The 
product was recrystalized from MeOH to give a 73% overall yield of the title compound. 1 H-NMR (CDCI3- 
300MHz): 1.00 (t, 3H, J = 7.3Hz), 1.50 (m, 2H) t 1.86 (m, 2H), 2.58 (s, 3H), 2.76 (3 line m, 2H, J = 7.9Hz), 7.62 
(m, 2H), 8.03 (d, 1 H, J = 1 .9Hz), 11.11 (bs, 1 H). 

20 



EXAMPLE 10 



25 

2-Butyl-6-nitroquinazolin-4(1 H)-one 

To a mixture of 326 mg (2 mmol) of 2-cyano-4-nitroaniline in 10 mL of CH2CI2 at 0° C was added 0.34 
30 mL (2.4 mmol) of triethylamine and 25 mg of DMAP. To this mixture was added 0.26 ml of valeryl chloride 
dropwise. The reaction mixture was allowed to warm to room temperature over 1.5 hours and then 
concentrated in vacuo . The residue was dissolved in 40 ml of EtAc and washed with 25 ml of water, 25 ml 
of saturated NaHCOs and 25 ml of brine. The organic phase was dried over Na250*, filtered and 
concentrated. The residue (0.46 g) was purified by flash chromatography. The residue was absorbed onto 
35 0.6 g of silica which was applied to the surface of a 5.5"x.75* silica flash chromatography column. The 
product was eluted with 20% EtAc/hexanes to give 0.21 g of N-valeryl-2-cyano-4-nitro-anilide (44% yield). 
0.1 g (0.42 mmol) of the amide was dissolved in 1.5 mL of MeOH. To this solution was added 138 uL of a 
30% hydrogen peroxide solution followed by 330 uL of a 3N NaOH solution. The solution was refluxed for 
1.5 hours, cooled and concentrated in vacuo . The residue was dissolved in 10 mL of water. Dropwise 
40 addition of a saturated solution of NH7CI caused the product to precipitate out as 90 mg (0.36 mmol) of a 
yellow powder. (87 % yield. 1 H-NMR (CDCI 3 ): 1.02 (t, 3H, J = 7.32Hz), 1.52 (m, 2H), 1.90 (m, 2H), 2.82 (dd, 
2H, J = 8.03 Hz), 7.82 (d, 1H, J = 9.01 Hz), 8.56 (dd, 1H, J = 2.6, 8.9 Hz), 9.14 (d, 1H, J = 2.71 Hz). 

45 EXAMPLE 11 



2-ButyIquinazolin-4(1 H)-one 

50 

To a solution of 500 mg 2-aminobenzonitrile (4.23 mmol), 514 mg triethylamine (5.08 mmol), and 50 mg 
DMAP (0.41 mmol) in 6 mL CH 2 Cl 2 at 0' C was added 562 mg valeryl chloride (4.66 mmol) dropwise over 
1 minute. The mixture was warmed to room temperature and stirred for twenty minutes. The mixture was 
55 then diluted with water and brine and then was extracted three times with ether. The combined organic 
material was dried over MgSO*, stripped of solvent in vacu o, and was purified by flash chromatography 
eluting with 20% ethyl acetate in hexane to give 2-valirylamido-benzonitrile. R< 0.22 in 20% ethyl acetate in 
hexane. 1 H NMR (300 MHz, CDCI 3 ): 8.42 (d, 1H), 7.60-7.10 (m, 2H), 6.72 (m, 1H), 4.40 (br s, 1H), 2.46 (t 
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2H), 1 .74 (m, 2H), 1 .43 (m, 2H), 0.97 (t, 3H). 

To a solution of 5.1 g of the amide in 90 mL methanol were added 21 mL 3N NaOH and 10 ml 30% 
H 2 0 2 at room temperature. The mixture was refluxed for 30 minutes and concentrated in vacuo . Water and 
sat NhUCI was added and the mixture extracted 3 times with ether. The combined organic extracts were 
5 dried over MgSCU, filtered and concentrated in vacuo and the residue was recrystallized from 
hexane/acetone to give two crops of the product as white needles. 2.2 g, 43% yield. R f : 0.16 in 20% EtAc in 
CH2CI2. 1 H-NMR (CDCI3): 8.29 (m, 1H), 7.81-7.68 (m, 2H), 7.47 (m, 1H), 2.79 (3 line m, 2H) ( 1.87 (m, 2H), 
1.51 (m,2H), 1.00 (t, 1H). 

10 

EXAMPLE 12 



75 6-Bromomethyl-2-butylquinazolin-4(1H)-one 



To a suspension of 2.6 g (12 mmol) of the product of Example 2 in 100 mL of dry CCU was added 2.56 
g of N-bromosuccinimide followed by 200 mg of benzoyl peroxide. The reaction mixture was heated to 

20 reflux for 45 minutes at which time a precipitate formed throughout. The reaction mixture was concentrated 
in vacuo and the residue partitioned between 150 mL of EtAc and 100 mL of water. The mixture was 
shakefTand then filtered to give 1.59 g of the title compound (45% yield). The filtrate was seperated into 
two phases and the organic phases was washed with 75 mL of sat. NaHCCb solution followed by 75 mL of 
water and 75 mL of brine. The organic phase was dried over MgSCU, filtered and the filtrate was 

25 concentrated in vacuo . The residue was purified by recrystalization from EtAc to give 0.52 g (1 .76 mmol) of 
the same productaTwas recovered above. Total yield 60%. 1 H-NMR CDCb: 1.00 (t, 3H, J = 7.33Hz). 1.49 
(m, 2H), 1.84 (m, 2H), 2.77 (3 line m, 2H, J = 7.7 Hz), 4.61 (s, 2H), 7.68 (d, 1H, J = 8.4Hz), 7.80 (dd, 1H, 
J = 8.4, 2.1 Hz), 8.27 (d, 1 H, J = 2.1 Hz), 1 1 .02 (bs, 1 H). 

30 

EXAMPLE 13 



5-Bromomethyl-2-butylquinazolin-4(1H)-one 



The product of Example 5 was treated as in Example 13 to give a 71% yield of a white solid. 1 H-NMR 
CDCb: 1.0 ( t, 3H, J= 7.3Hz), 1.53 (m , 2H). 2.90 (m, 2H), 2.81 ( 3 line m, 2H, J =7.98 Hz), 5.31 (s, 2H), 
40 7.45 (m, 1 H), 7.71 (m, 2H). 1 1 .28 (bs, 1 H). 



EXAMPLE 14 

45 

6-Acetoxymethyl-2-butylquinazolin-4(1H)-one 



50 To a solution of 2.1 g (7.0 mmol) of the quinazolinone prepared in Example 12 in 15 mL of dry DMF 
was added 1.74 g (20.0 mmol) of sodium acetate. The mixture was heated to 60* C for 3 hours. The 
reaction mixture was concentrated in vacuo and the residue dissolved in 100 mL of CH 2 CI 2 . The solution 
was washed with water (3x20 mL), brine (1x20 mL) and dried over MgSO*. The mixture was filtered and 
concentrated in vacuo . The residue was recrystallized from MeOH/H 2 0 to give 1.31 g (4.8 mmol) of a 

55 colorless solid768%~yield. 'H-NMR (CDCb): 0.99 (t, 3H, J = 7.32 Hz). 1.50 (m, 2H), 1.83 (m, 2H), 2.14 (t, 
3H), 2.77 (3 line m, 2H, J = 7.71 Hz), 5.23 (s, 2H), 7.69-7.78 (m, 2H), 8.25 (s, 1H), 10.90 (bs 2H). 
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EXAMPLE 15 



5 5-Acetoxymethyl-2-butylquinazolin-4(1 H)-one 



The product of Example 13 was treated as in Example 15 to give after recrystallizatlon from EtAc a 
77% yield of the desired acetyiated product. 1 H-NMR (CDCI 3 ): 0.98 (t, 3H, J = 7.38Hz), 1.50 (m, 2H), 1.88 
70 (m, 2H), 2.19 (s, 3H), 2.77 (3 line m, 2H, J = 7.93 Hz), 5.85 (s, 2H), 7.48 (m, 1H), 7.70 (m, 2H), 11.65 (bs, 
1H). 



EXAMPLE 16 

75 



6-Nitro-2-propylquinazolin-4(1 H)-one. 

20 

To a solution of 16.3 g (0.1 mol) of 2-amino-5-nitrobenzonitrile in 200 ml of CH 2 CI 2 at 0°C was added 
21 ml (0.15 mol) of triethyl amine followed by 0.3 g of DMAP and 11.71 g (0.11 mol) of butyryl chloride. 
The reaction mixture was warmed to room temperature and then heated over night at 50°C. The solution 
was washed with 1N HCI (1x20 ml), water (1x20 ml), saturated NaHC0 3 (2x20 ml) and brine (1x20 ml) and 

25 dried over MgSO*. The solution was filtered and concentrated in vacuo . The residue was dissolved in 200 
ml of MeOH to which was added 44 ml (0.22 mol) of 5M NaOrT solution followed by the dropwise addition 
of 25 ml (0.22 mol) 30% H 2 0 2 and 50 ml of water . The mixture was refuxed for 4 hours, cooled and 
filtered. The filtrate was acidified with 1N HCI and the resulting precipitate recovered by filtration. The 
residue was recrystalized from MeOH to give 8.3 g (0.036 mol) of pale brown fluffy crystals. 36% yield. 1 H- 

30 NMR (CDCI3): 1.10 (t, 3H, J = 7.4Hz), 1.93 (m, 2H), 2.79 (3 line m; 2H, J=7.3Hz), 7.80 (d, 1H; J = 8.9Hz), 
8.55 (dd, 1H, J = 2.5, 8.8Hz), 9.14 (bs, 1H). 



PREPARATION OF 3N-ALKYL-2-ALKYLQUINAZOLIN-4(3H)-ONES 

35 ~ 

A general procedure for the synthesis of 3-N-akylated-quinazolin-4(3H)-ones is given below. Chromatog- 
raphy conditions, yields, and spectral data are given for the compounds prepared by this procedure. 

A suspension of 1.1 mmol of NaH in 2 mL of dry PMF at 0° C under nitrogen was treated with 1 mmol 
of the quinazolin-4(1H)-one as a solid (most quinazolin-4(1 H)-ones prepared were insoluble in DMF). 

40 Immediate evolution of hydrogen could be observed as the quinazolin-4(1 H)-one was deprotonated and 
dissolved. After 30 minutes the solution was warmed, to room temperature for a further 30 minutes. To this 
solution cooled to 0'C was added a solution of 1 mmol of either ^-bromomethyl-2-t-butoxycarbonyl- 
biphenyl, 4-bromomethyl-2'-cyano-bi phenyl or N-triphenylmethyl-5-[2-(4 / -bromomethylbiphenyl)] tetrazole in 
1.5 mL of DNF. After 30 minutes, the reaction mixture was warmed to room temperature and stirred 

45 overnight. The solution was concentrated in vacuo , and the residue dissolved in 50 mL of EtAc. The 
solution was washed with water (3x10 mL) and brine (2x10 mL). The organic phase was dried over MgSO*, 
filtered and concentrated in vacuo . The residue was purified as indicated below: 



50 EXAMPLE 17 



2-Butyl-3-[(2-(t-butoxycarbonyl)biphen-4-yl)-methyl]quinazolin-4(3H)-one 

The quinazolinone prepared as described in Example 11 was alkylated with 4-bromomethyi-2 -t- 
butoxycarbonyl-biphenyl. The product was purified by flash chromatography over silica gel eluting with 1% 
EtAc/methylene chloride. 'H-NMR (300 MHz, CDCI3): 8.32 (m, 1H), 7.76 (m, 2H), 7.46 (m, 2H), 7.38 (m, 
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1H), 7.32-7.1 8(m, 5H), 5.46 (bs, 2H). 2.79 (3 line m, 2H), 1.80 (m, 2H), 1.44 (m, 2H), 1.23 (s, 9H), 0.95 (t, 
3H). 

EXAMPLE 18 



2-Butyl-3-[(2 , -(cyano)biphen-4-yl)methyl]quinazolin-4(3H)-one 

The quinazolinone prepared as described in Example 11 was alkylated with 4-bromomethyl-2 - 
cyanobiphenyl. The product was purified by MPLC Lobar C silica column eluting with 25% EtAc/hexane. Rf 
0.13 in 30% EtAc/hexane. 1 H-NMR (300 MHz, CDCI 3 ): 8.32 (m, 1H), 7.84-7.59 (m, 7H), 5.46 (bs, 2H), 2.79 
(3 line m, 2H), 1.80 (m, 2H). 1.44 (m, 2H), 0.94 (t, 3H). 



EXAMPLE 19 



2-Butyl-3-[(2 / -(t-btitoxycarbonyl)biphen-4»yl)-methylh8-methylquinazolin-4(3H)-one 



The quinazolinone prepared as described in Example 7 was alkylated with 4-bromomethyl-2 -t- 
butoxycarbonyl-biphenyl. The product was purified by flash chroamtography over silica eluting 12.5% 
25 EtAc/hexane. 58% yield. 'H-NMR (CDCI 3 ): 0.95 (t, 3H, J = 7.3Hz), 1.23 (s, 9H), 1.44 (m, 2H), 1.85 (m, 2H), 
2.62 (s, 3H), 2.79 (dd, 2H, J =7.65. 7.65Hz), 5.45 (bs, 2H), 7.20-7.50 (m, 8H), 7.59 (dd, 1H, J = 1.1, 8.47Hz), 
7.77 (dd, 1H, J = 1.6, 7.7Hz), 8.16 (dd, 1 H, J = 1 .2, 7.7Hz). FAB MS, 483 (M* + 1). 



30 EXAMPLE 20 



2-Butyl-3-[(2 , -(t-butoxycarbonyl)biphen»4-yl)-methyl]-6-methylquinazolin-4(3H)-one 



35 



The quinazolinone prepared as described in Example 1 was alkylated with 4-bromomethyl-2 -t- 
butoxycarbonyl-biphenyl. The product was purified by flash chromatography over silica gel eluting with 15% 
EtAc/hexane, 43% yield. 'H-NMR (CDCI 3 ): 0.95 (t, 3H, J = 7.3Hz), 1.23 (s. 9H), 1.43 (m,2H), 1.79 (m, 2H), 
2.49 (S, 3H), 2.77 (dd. 2H, J = 8.0, 8.0Hz), 5.46 (bs, 1H). 7.19-7.60 (m, 10H), 7.77 (dd, 1H, 7 = 1.6, 7.6Hz). 
40 FABMS,483(M + + 1). 



EXAMPLE 21 



2-Butyl-3-[(2 / -(t-butoxycarbonyl)biphen-4^yl)-methyl]-6-nitroquinazolin4(3H)-one 

The quinazolinone prepared as described in Example 10 was alkylated with 4-bromomethyl-2 -t- 
50 butoxycarbonylbiphenyl. The product was purified by flash chromatography over silica gel eluting with 20% 
EtAc/hexane, 48% yield. 1 H-NMR (CDCI 3 ): 0.96 (t, 3H, J = 7.38Hz), 1.25 (s, 9H), 1.45 (m, 2H), 1.83 (m, 2H), 
2.84 (dd, 2H, J = 8.08Hz), 5.47 (bs, 2H), 7.20-7.50 (m, 8H), 7.78 (d, 1H, J=9.07Hz), 8.53 (dd, 1H, J = 2.5, 
8.8Hz), 9.18 (d, 1H, J = 2.5Hz). FABMS, m/z 514 (M + + 1). 

55 

EXAMPLE 22 
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2>Butyl-3'[(2 / -cyanobiphen-4-yl)«methyl}^-methylquina2otin-4(3H)"One 

The quinazolinone prepared as described in Example 1 was alkylated with 4-bromomethyl-2 - 
cyanobiphenyl. The product was purified by MPLC Lobar C silica gel column eluting with 20% EtAc/hexane, 
5 61% yield. 1 H-NMR (CDCI 3 ): 0.92 (t, 3H, J = 7.5Hz), 1.42 (m, 2H), 1.77 (m, 2H), 2.48 (s, 3H), 2.77 (dd, 1H, 
J = 8.0, 8.0Hz), 5.46 (bs, 3H), 7.30 (d, 1H, J = 7.9Hz), 7.40-7.65 (m, 7H), 7.74 (d, 1H, J = 7.9Hz), 8.09 (s, 1H). 



EXAMPLE 23 

70 



2-Butyl-3-[(2 / -(t*butoxycarbonyl)biphen-4yl)-methyl]-7-methylquinazolin-4(3H)-one 

75 The quinazolinone prepared as described in Example 3 was alkylated with 4-bromomethyl-2'-t- 
butoxycarbonylbiphenyl. The product was purified by flash chromatography over silica eluting with 20% 
EtAc/hexane, 62% yield. 1 H-NMR (CDCI 3 ): 0.95 (t, 3H, J = 7.33Hz), 1.23 (s, 9H), 1.42 (m, 2H), 1.79 (m, 2H), 
2.50 (s, 3H), 2.77 (dd, 2H, J =7.9, 7.9Hz), 5.44 (bs, 2H), 7.20-7.51 (m, 9H), 7.76 (dd, 1H, J = 1.31, 7.71Hz), 
8.19 (d, 1H, J = 8.13Hz). Anal (C31H34N2O3), C, H, N. 

20 

EXAMPLE 24 



25 

2-Butyl-3-[(2-(t-butoxycart>onyl)biphen-4-yl)-methyl]naphtho[2.3-eIquinazolin-4(3H)-one 

The quinazolinone prepared as described in Example 4 was alkylated with 4-bromomethyl-2 -t- 
butoxycarbonyl-biphenyl. The product was purified by MPLC Lobar B silica gel column eluting with 
30 15% EtAc/hexane, 3.6% yield (note:low yield due to inseparable side product in starting quinazoline). 1 H- 
NMR (CDCb): 0.97 (t, 3H, J=7.27Hz), 1.24 (s, 9H), 1.46 (m, 2H), 1.85 (m. 2H), 2.82 (dd, 2H, J = 8.2, 8.2 
Hz), 5.49 (bs, 1H), 7.2-7.61 (m, 9H), 7.76 (d, 1H, J = 7.1 Hz), 7.97 (d, 1H, J = 8.6Hz), 8.06 (d, 1H, J = 7.9Hz), 
8.17 (s, 1H),8.94(s, 1H). 

35 

EXAMPLE 25 



40 2-Butyl-3-[(2-(t-butoxycarbo^ 

The quinazolinone prepared as described in Example 6 was alkylated with 4-bromomethyl-2 -t- 
butoxycarbonyl-biphenyl. The product was purified by MPLC Lobar B silica column eluting with 17% 
EtAc/hexane, 47% yield. 'H-NMR (CDCI3): 0.95 (t, 3H, J = 7.2Hz), 1.23 (s, 9H), 1.42 (m, 2H), 1.83 (m, 2H), 
45 2.43 (S, 3H), 2.58 (s, 3H), 2.77 (dd, 2H, J = 7.7Hz), 5.44 (bs, 2H), 7.19-7.48 (m, 8H), 7.76 (d, 1H, J = 6.2Hz), 
7.95 (S, 1H). 



EXAMPLE 26 

50 



2-Propyl-3-[(2 / -(cyano)biphen-4-yl)methyl]-6-methylquinazolin-4(3H)-one 

55 The quinazolinone prepared as described in Example 2 was alkylated with 4-bromomethyl-2 - 
cyanobiphenyl. The product was purified by MPLC Lobar C silica column eluting with 30% EtAc/hexane, 
34% yield. 1 H-NMR (CDCI3): 8.10 (s, 1H), 7.79-7.25 (m, 10H), 5.49 (bs, 2H), 2.76 (3 line m, 2H), 2.49 (s, 
3H), 1.84 (m, 2H), 1.02 (t, 3H, J = 7.4Hz). 
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EXAMPLE 27 



5 2-Butyl-3-[2'-(t-butoxycarbonyl )biphen-4-yl-methyi]-5-methylquinazolin-4(3H)-one 

The quinazolinone prepared as described in Example 5 was alkylated with 4-bromomethyl-2 -t- 
butoxycarbonyl-biphenyl. The product was purified by MPLC Lobar B silica column eluting with 17% 
EtAc/hexane. 1 H-NMR (CDCb): 0.95 (t, 3H, J = 7.3Hz), 1.22 (s, 9H), 1.43 (m, 2H), 1.79 <m, 2H), 2.76 (dd, 2H. 
70 J = 77, 7.7Hz), 2.87 (s, 3H), 5.40 (bs, 2H), 7.18-7.59 (m, 10H), 7.77 (dd, 1H, J = 1.4, 7.4Hz). 



EXAMPLE 28 



6-lsopropyl-2-butyl-3-[(2'-(N-triphenylmethyltefr^ 

The quinazolinone prepared as described in Example 8 was alkylated with N-triphenylmethyl-5-[2-(4 - 
20 bromomethylbiphenyl)] tetrazole in the same general manner as above. The product was purified by MPLC 
Lobar silica column to give a colorless oil, 51% yield. 1 H-NMR (CDCI 3 ): 0.89 (t, 3H, J = 7.27Hz), 1,33 (d, 6H, 
J = 6.9Hz), 1.34 (m, 2H), 1.71 (m, 2H), 2.66 (3 line m, 2H, J = 7.6Hz), 3.08 (m, 1H), 5.31 (bs, 2H), 6.90-7.51 
(m, 23H), 7.65 (m, 1H), 7.93 (dd, 1H, J = 2.7, 7.0Hz), 8.17 (bs, 2H). FAB MS m/z 721 (M + +1) calc. for 
CisH^NsO. 



EXAMPLE 29 



30 

6-Nitro-2-butyl-3-[(2 / -(N-triphenylmethyl-tetrazol-5-yl)biphen-4~yl)methyllquinazolin-4(3H)-one 

The quinazolinone prepared as described in Example 10 was alkylated with N-triphenylmethyl-5-[2-(4'- 
bromomethylbiphenyl)]tetrazole in the same general manner as above. The product was purified by flash 
35 chromatography over silica gel eluting with 50% CHaCb/hexanes and gradually increasing the proportion of 
EtAc to 15%, 37% yield. 1 H-NMR (CDCI3 300 MHz): 0.90 (t, 3H, J = 7.5Hz), 1.35 (m, 2H),1.72 (m, 2H), 2.72 
(3 line m, 2H, -7.9Hz), 5.31 (bs, 2H), 6.89-7.00 (m, 8H), 7.12 (d, 2H, J = 8.0Hz), 7.23-7.37 (m, 11H), 7.48 (m, 
2H), 7.77 (d, 1H, J = 9.0Hz), 7.92 (m, 1H), 8.53 (dd, 1H; J = 2.7,9.1 Hz), 9.18 (d, 1H, J = 2.6Hz). 

40 

EXAMPLE 30 



45 2-Butyl-3^(2-(N-triphenylmethyl-tetr^ 

The product of Example 9 was alkylated with N-triphenylmethyl-5-[2-(4'-bromomethylbiphenyi)h 
tetrazole following the general protocol described above. The product was purified by flash chromatography 
over silica gel eluting with 20%EtAC/hexane, 51% yield. 'H-NMR (CDCI3 300 MHz): 0.89 (t, 3H), 1.33 (m, 
50 2H), 1.71 (m, 2H), 2.58 (s, 3H), 2.62 (3 line m, 2H), 5.28 (bs, 2H), 6.85-6.98 (m, 8H), 7.08 (d, 2H), 7.18-7.36 
(m, 10H), 7.43 (m, 2H), 7.60 (m, 2H), 7.91 (dd, 1H), 8.07 (d, 1H). 

EXAMPLE 31 

56 

2-Butyl-3-(4 / -fluoro-2 / -(N-triphenylmethyltetrazol-5-yl )biphen-4-yl )methyl-6-isopropylquinazolin-4(3H)-one 
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To a solution of 2-butyi-6-isopropylquinazoiinone (55.6 mg; 0.228 mmol) (Example 8) in dry DMF (1.5 
mL) was added NaH, 80% oil dispersion, (11.8 mg; 1.5 eq). The reaction mixture was allowed to stir for 30 
min. under N 2 . To this was added a solution of N-Triphenylmethyl-5-(4-fluoro-4'-bromomethyl-biphen-2-yl)- 
tetrazole (crude) in dry DMF (1.5 mL). The reaction was stirred under N 2 for 3 hrs. then quenched with 
5 saturated NhUCI solution. The solvent was removed at high vacuum, replaced by EtOAc, and the insoluable 
salts filtered off. The product was purified by flash chromatography on a silica column eluting with 
Hex/EtOAc = (35:1) to afford 94.5 mg (56%) of the titled compound. Characteristic peaks 'H NMR (300 
MHz, CDCI 3 ) d 0.87 (t, 3H), 1.30 (d, 6H), 1.68 (m, 2H), 2.63 (t, 2H), 3.05 (q; 1H), 5.28 (s, 2H), 8.13 (s, 1H). 

10 

EXAMPLE 32 



75 2*Butyl-6-methyl-3-[(2^nitrobiphen-4-yl)methyl]'quinazolinone 

To a solution of 0.111 g (0.51 mmol) of 2-butyl-6-methylquinazolinone in 4.0 mL of dimethylforrnamide 
was added 0.022 g of a 60% oil dispersion of sodium hydride and the resulting mixture was stirred at room 
temperature under a nitrogen atmosphere. After 30 min hydrogen evolution had ceased, and 0.150 g (0.51 

20 mmol) of 4-bromomethyl-2-nrtrobiphenyl was added to the reaction mixture. Stirring was continued for 2 h 
at room temperature and then the reaction mixture was partitioned between ethyl acetate and water. The 
organic layer was extracted, washed with water 1 , brine, then dried (MgSCU), filtered and evaporated. The 
residua! oil was purified on a silica gel flash chromatography column eluted with 25% ethyl acetate-hexane 
to afford 0.129 g (59%) of the product as a colorless oil which had: NMR (CDCIa) d 0.91 (t, J = 10 Hz, 3H), 

25 1.34-1.47 (m, 2H), 1.69-1.80 (m, 2H), 2.46 (s, 3H), 2.74 (t, J = 11 Hz, 2H), 5.43 (s, 2H), 7.18-7.28 (m, 4H ), 
7.36 (d, J = 12 Hz, 1H), 7.45 (t, J = 12 Hz, 1H), 7.52-7.62 (m. 3H), 7.83 (d, J = 12 Hz, 1H), 8.08 (s, 1H); MS 
(FAB)m/e428 (MH + ). 



EXAMPLE 33 



3-[ (2-Aminobiphen-4-yl )me%l]-2-butyl-6-methylquinazol-4(3H)-one 

35 ~ " 

To a solution of 0.127 g (0.30 mmol) of 2-butyl-6-methyl-3-[(2 -nitrobiphen-4-yl)-methyl]quinazolinone in 
from Example 32 15 mL of absolute ethanol was added 0.030 g of a 10% palladium on powdered charcoal 
catalyst and the resulting mixture was hydrogenated under a 35 psig hydrogen atmosphere in a Pan- 
apparatus. After 1 h TLC analysis (50% ethyl acetate-hexane) of the reaction mixture indicated complete 

40 reduction. The mixture was filtered, evaporated and dried in vacuo to afford 0.114 g (97%) of a viscous oil 
which was used directly in the next step without further purification: NMR (CDCU) d 0.91 (t, J = 10 Hz, 3H), 
1.36-1.47 (m, 2H), 1.70-1.82 (m, 2H), 2.47 (s, 3HJ, 2.77 (t, J = 11 Hz, 2H), 3.72 (br s, 2H), 5.44 (s, 2H), 6.70- 
6.83 (m, 2H), 7.04-7.16 (m, 2H), 7.23 (d, 7 = 14 Hz, 2H), 7.39 (d, 7 = 14 HZ, 2H), 7.56 (s, 2H), 8.08 (s, 1H): 
MS (FAB) m/e 398 (MH + ). 

45 

EXAMPLE 34 



50 

2-Butyl-6-methyl-3-[(2 / -trifluoromethylsulfonamidobiphen-4-yl)-methyliquinazolin-4(3H)-one 

To a solution of 0.114 g (0.29 mmol) of the product of Example 33 in 3.0 mL of dichloromethane was 
added 0.074 g (0.36 mmol) of 2,6-di-tert-butyl-4-methylpyridine and the reaction was stirred at room 
55 temperature under a nitrogen atmosphere. Trifluoromethanesulfonic anhydride (0.101 g, 0.36 mmol) was 
added at once via syringe and the reaction mixture was stirred for 1 h at room temperature. The reaction 
mixture was then partitioned between dichloromethane and water and the organic layer was extracted. The 
organic layer was washed with 1.0 N hydrochloric acid, water, dried (MgSOO, filtered and evaporated: The 
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residual oi' was purified on a silica gel flash chromatography column eluted with 25% ethyl acetate-hexane. 
Evaporation of the purified fractions and drying in vacuo afforded 0.049 g (32%) of an off white amorphous 
solid which had: NMR (CDCb) d 0.91 (t, J = 10 Hz, 3H), 1.37-1.48 (m, 2H), 1.74-1.85 (m, 2R) f 2.46 (s f 3H), 
2.75 (t 7 = 11 Hz, 2H), 5.44 (s, 2H), 6.61 (br s, 1H), 7.21-7.32 (m, 7H), 7.54-7.64 (m, 3H), 8.08 (s, 1H); MS 
(FAB) m/e 530 (MH*). 



EXAMPLE 35 



6 -Acetoxymethyl-2-butyl-3-[(2'-(N-triph^ 

To a solution of 0.8 g (2.9 mmol) of the product of Example 14 in 30 mL of dry DMF at 0° C was added 
6.13 g (3.0 mmol) of a 0.5 M solution of pottasium hexamethyl disilazide in toluene. The reaction mixture 
was stirred for 30 minutes and then treated with a solution of 1.54 g (3.0 mmol) of Ntriphenylmethyl-5-[2-(4 - 
bromomethylbiphenyl)] tetrazole in 6 mL of DMF. The reaction mixture was sstirred for 6 hours while 
allowing the temperature to rise to 25 *C. The solution was taken up in 100 mL of EtAc and washed with 
water- (3x20 mL) and -brine (1x20 mL) and dried over_Mg 5 04. The mixture was filtered and concentrated in 
and the residue was purified by flash chromatography over silica eluting with 25% EtAOc/hexanes to give 
0.71 g of a white foam, 33% yield. 'H-NMR (CDCI 3 ): 0.89 (t, 3H, J = 7.3 Hz), 1.32 (m, 2H), 1.71 (m, 2H), 
2.13 (s, 3H), 2.66 (3 line m, 2H, 7.7 Hz), 5.23 (s, 2H), 5.30 (bs, 2H), 6.88-6.95 (m, 8H), 7.10 (d, 2H, 
J = 8.2Hz), 7.21-7.35 (m, IIH), 7.46 (m, 2H), 7.71 (m, 2H), 7.92 (m, 1H). 



EXAMPLE 36A 



5-AcetO)(ymethyl-2-butyl-3-[(2 / -(N-triphenylmethyltetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(3H^ 

The product of Example 15 was alkylated with N-triphenyimethyl-5-[2-(4 / -bromomethylbiphenyl)] 
tetrazole following the method described in Example to give a 57% yield of the title compound. ^-NMR 
(CDCb): 0.99 ( t, 3H, J = 7.0 Hz), 1.32 (m, 2H), 1.71 (m, 2H), 2.18 (s, 3H), 2.64 (3 line m, 2H, J = 7.3Hz), 5.25 
(bs, 2H), 5.85 (s, 2H), 6.89-6.97 (m, 8H), 7.10 (d, 2H, 6.2Hz), 7.22-7.35 (m, 11H), 7.45 (m, 2H), 7.68 (m, 2H), 
7.92 (m, 1H). 



EXAMPLE 36B 



2-Butyl-3-[2 f -(t-butoxycarbonyl)biphen4-yl)-methylh6-isopropylquinazolin-4(3H)-one 

To a suspension of sodium hydride (0.034 g of 50% oil suspension) in dry DMF (5 ml) was added 2-n- 
butyl-6-isopropylquinazolin4-one (prepared as described in Example 8) (0.2 g, 0.76 mMol) and stirred at 
room temperature for 1.5 hours. At this stage, 4-bromomethyl-2 / -t-butoxycarbonlbiphenyl (0.29 g; 0.77 
mMol) was added, and the mixture was stirred at room temperature for 18 hours. The crude product 
isolated, after work-up as described in the general procedure for alkylation of quinazolin-4(3H)-ones was 
purified by flash chromatography over silica-gel using methylene chloride containing 1% methanol to give 
the desired compound as white amorphous solid (0.23 g f 67%). 1 H-NMR(CDCI 3 ): 0.97 (t 3H; J = 7 35 Hz), 
1.19 (s, 9H), 1.31 (d, 6H, J = 6.9 Hz, 1.45 (m, 2H), 1.81 (m, 2H, 2.95 (t, 28, 1 =7.7 Hz), 3.07 (m, 1H), 5.69 (s, 
28), 7.33-7.94 (m t 1 1 H). FAB-MS: m/e 455 (M + H), 909 (2M + H). 



ALTERNATIVE PREPARATION OF 2-BUTYL-3-[(2 -(N-TRIPHENYLMETHYL-TETRAZOL-YL )-BIPHEN-4-YL 
)METHYL] ALKYL-QUINAZOLIN-4(3H)-ONES IN A SINGLE POT REACTION FROM ANTHRANIUC ACIDS 
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EXAMPLE 37 



5 2-Butyl-7<hloro-3-[(2 / -(Ntriphenylme%^^ 

To 0.17 g (1.0 mmol) of 2-amino-4-chlorobenzoic acid in 1 ml of dry pyridine under N 2 was added 0.24 
g (2.0 mmol) of valeroyl choride. The solution was heated for 5 hours. TLC (40% EtAc/hexanes indicated 
formation of a non polar intermediate. To this solution was added 0.45 g (1.0 mmol) of N-triphenylmethyl-5- 

70 [2-(4'-aminomethylbiphenyl)]tetrazole and the solution was heated at 120°C overnight The solution was 
taken up in 30 ml of EtAOc and 10 ml of water. The organic phase was washed with water (3x10 ml), sat. 
NaHCO a (2x10 mi) and sat. NaCI (1x10 ml). The organic phase was dried over MgSCk, filtered and 
concentrated in vacuo . The residue was purified by flash chromatography over silica eluting with 20% 
EtAOC/hexanes to give 0.153 g of an oil, 21% yield. 'H-NMR (CDCI 3 ): 0.89 (t, 3H, J = 7.4Hz), 1.32 (m, 2H), 

T5 1.69 (m, 2H), 2.65 (3 line m, 2H, J = 7.7Hz), 5.28 (bs, 2H), 6.83-7.50 (m, 23H), 7.69 (d, 1H, J = 1.95Hz), 7.92 
(dd, 1H f J = 2.22, 6.78Hz), 8.23 (d, 1H, J = 8.52H). FABMS m/z 713 (N + 1) calc. for C45H37NGOCI. 



EXAMPLE 38 

20 



2-Butyl-6-ethyl-3-[(2 / -(N-triphenylmethyi-tetrazol-5-yl)biph8n-4-yl )methyl]qufnazolin-4(3H)-one 

25 As in the procedure described above for Example 37. Purification by flash chromatography eluting with 
20% EtAOC/hexane to give a pale yellow oil, 16% yield. 1 H-NMR (CDCIa): 0.89 (t, 3H, J = 7.4Hz), 1.32 (t, 
3H, J = 7.5Hz), 1.3-1.4 (m, 2H), 1.72 (m, 2H), 2.67 (3 line m, 2H), 2.80 (q, 2H, J = 7.5Hz), 5.32 (bs, 2H), 6.90- 
7.5 (m. 22H), 7.63 (s. 2H), 7.94 (dd, 1H, J = 1.5,6.9Hz), 8.16 (bs, 1H). 

30 

FURTHER TRANSFORMATIONS OF 3-N-ALKYL-QUINAZOLlN-4(3H)-ONES BEFORE REMOVAL OF PRO- 
TECTING GROUPS 



35 EXAMPLE 39 



6-Amino-2-butyl-3-[(2 / -(t-butoxycarbonyl)biphen-4-yl)-methyllquinazolin-4(3H)-one 

40 

0.11 g (0.21 mmol) of 2-butyl-3-[(2'-(t-butoxycarbonyl)biphen-4-yl)methyl]-6-nitroquinazplin-3(1H)-one 
(Example 21) was suspended in 7.5 mL of MeOH and hydrogenated over 55 mg of 10% Pd/C under an 
atmospheric pressure hydrogen blanket. After 1 hour the reaction mixture was filtered through celite and the 
filtrate concentrated in vacuo . The residue was purified by flash chromatography over silica gel eluting with 
45 50% EtAOc/hexane to give~69 mg (0.14 mmol) of a white foam, 67% yield. 1 H-NMR (CDCI3): 0.94 (t, 3H, 
J = 7.Hz), 1.23 (s, 9H), 1.41 (m, 2H), 1.79 (m, 2H), 2.74 (3 line m, 2H, J = 7.7Hz), 5.44 (bs, 2H), 7.05-7.57 (m, 
10H), 7.77 (d, J = 7.5Hz). 



so EXAMPLE 40 



6-Amino-2-butyl-3-[(2 / -(N-triphenylmethyl-tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(3H)-one 

A solution of 3.2 g (4.4 mmol) of the 6-nitroquinazolinone from Example 28 in 100 mL of EtAOc was 
hydrogenated over night under atmospheric pressure in the presence of 0.5 g of 10% Pd/C. The solution 
was filtered through celite and the celite was washed with CH2CI2 to remove any of the yellow coloured 
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product. The filtrate was concentrated in to give 3.0 g of a pale yellow solid. The material was not purified 
further, 98% yield. 'H-NMR (CDCI 3 300MHz): 0.89 (t, 3H, J = 7.3Hz), 1.32 (m, 2H), 1.69 (m, 2H), 2.62 (3 line 
m, 2H, J = 7.9Hz), 4.00 (bs, 2H), 5.29 (bs, 2H), 6.88-7.02 (m, 6H), 7.08-7.15 (m, 4H). 7.22-7.38 <m, 11H), 
7.45-7.55 (m, 4H), 7.93 (dd, 1H, J = 2.5, 7.0Hz). 

5 

EXAMPLE 41 



10 

6-Amino-2-propyl-3-[(2 , -(N-triphenylmethyl-tetrazol-5-yl)biphen-4-yl)methyliquin^ 

The product of Example 32 was hydrogenated as described in Example 40. The product was purified 
by flash chromatography over silica gel eluting with 7% Acetone/CHaCb to give a pale yellow solid. 72% 
rs yield. 1 H-NMR (CDCI 3 ): 0.92 (m, 3H, J = 7.4Hz), 1.72 (m, 2H), 2.58 (3 line m, 2H, J » 7.7Hz), 5.56 (bs, 2H), 
6.82-7.51 (m, 25H), 7.92 (dd, 1 H. J = 6.9, 1 .9Hz). 



EXAMPLE 42 

20 



6-Acetamido-2-butyl-3-[(2'-(N-triphenyl^ 

25 To a solution of 0.12 g (0.17 mmoi) of the aminoquinazolinone from Example 40 in 2 mL of CH2CI2 was 
added 33 mg (0.32 mmol) of triethyl amine followed by 10 mg of dimethylaminopyridine. The reaction 
mixture was cooled to 0* C and treated with 14 mg (0.19 mmol) of acetyl chloride. The solution was allowed 
to warm to room temperature at which time a further 0.3 equivalents of acetyl chloride was added and the 
mixture was stirred overnight. The reaction mixture was concentrated in vacuo and the residue was purified 

30 by flash chromatography over silica get eluting with 50% EtAOC/hexanes containing a gradually increasing 
concentration of CH 2 CI 2 to 10% to give 0.073 g of the title compound, 57% yield. 'H-NMR (CDCI3 
250MHz): 0.88 (t, 3H, J = 7.08 Hz), 1.32 (m, 2H), 1.70 (m, 2H), 2.19 (s, 3H), 2.64 (3 line m, 2H, J = 7.2Hz), 
5.30 (bs, 2H), 6.89-6.98 (m, 8H), 7.09 (d, 2H, J = 8.1Hz),7.20-7.35 (m, 10H), 7.46 (m, 2H), 7.66 (d, 1H, 
J = 8.8Hz), 7.73 (bs, 1H), 7.92 (m, 1H), 8.14 (d, 1H), 8.26 (dd, 1H, J = 8.8. 2.3Hz). 

35 

EXAMPLE 43 



40 

2-Butyl-3-[(2 / -(N-triphenylmethyl-tetrazol-5-yl)-biphen-4-yl)methyl]6valeroylamidoquinazoHn-4(3H)-one 

The product of Example 40 was acyiated with valeroyl chloride in the same manner as that described in 
Example 42. The product was purified by flash chromatography over silica gel eluting with 30% 
45 EtAc/hexanes and increasing the concentration of EtAc to 50% to give an oil, 65% yield. 'H-NMR (CDCI3 
300MHz): 0.87 (t, 3H, J=7.3Hz), 0.93 (t, 3H, J = 7.3Hz), 1.25-1.45 (m, 4H), 1.72 (m, 4H), 2.38 (t, 2H, 
J = 7.7Hz), 2.62 (3 line m, 2H, J = 7.9Hz), 5.28 (bs. 2H), 6.91 (m, 8H), 7.08 (d, 2H, J = 8.2Hz), 7.20-7.35 (m, 
11H), 7.45 (m, 2H), 7.64 (d, 1H, J = 8.9Hz), 7.73 (bs, 1H), 7.91 (dd, 1H, J = 2.6,6.9Hz), 8.12 (d, 1H. 
J = 2.4Hz), 8.27 (bd, 1H, J = 8.8Hz). 

50 

EXAMPLE 44 



55 

2-Butyl"6-(N-carbobenzyloxy)amino-3-[(2 / -(N-triphenyl-methyl-tetrazol-5-yl)biphen-4-yl)methyl]quinazolin 4- 
(3H)-one 
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To a suspension of 4 mg (0.12 mmol) of 80% NaH in oil in 1 mL of dry DMF under nitrogen was added 
at 0* C a solution of 69 mg (0.1 mmol) of the 6-aminoquinazolinone from Example 40. A bright blue solution 
was formed. After 0.5 hours 18.8 mg (0.1 mmol) of benzyichloroformate was added via syringe. The blue 
colour rapidly dissipated and the reaction mixture was stirred for 3 hours while allowing the temperature to 

5 rise to room temperature. The reaction mixture was concentrated in vacuo and the residue was dissolved in 
25 mL of EtAc and 5 mL of water. The aqueous phase was extracted with EtAc (2x5 mL) and the combined 
organic phases were washed with water (1x5 mL) and brine (1x5 mL) and dried over MgSO*. The mixture 
was filtered and concentrated in and the residue was purified by flash chromatography over silica gel 
eluting with 30% EtAc/hexane to give 51.7 mg (0.62 mmol), 62% yield of the Example 26 compounds. 1 H- 

70 NMR (CDCI 3 330MHz): 0.88 (t, 3H, J=7.3Hz), 1.32 (m, 2H), 1.68 (m t 2H), 2.60 (3 line m, 2H, J = 8.41 Hz), 
5.19 (s, 2H), 5.29 (bs, 2H), 6.90 (m, 8H), 7.09 (d, 1H, J = 8.2Hz), 7.2-7.52 (m, 18H), 7.65 (d, 1H, J = 8.8Hz). 
7.91 (m,1H),8.19(m,2H). 



EXAMPLE 45 



6-(N-lsopropy!carbamoyl)amino-2-propyl^ 
20 quinazolin-4(3H)-one ~~ 

The product of Example 41 was converted to the title compound in the same manner as that described 
in Example 51. The product was purified by MPLC over silica gel eluting with 65% EtAc/hexane to give a 
colorless oil. 72% yield. 'H-NMR (CDCI3): 0.91 (t, 3H, J = 7.4Hz). 1.13 (d, 6H. J = 6.4Hz), 1.73 (m, 2H) f 2.58 
25 (3 line m, 2H, J = 7.8Hz), 3.98 (m, 1H), 4,79 (d, 1H. J = 7.8Hz), 5.30 (bs, 2H), 6.89-7.98 (m, 10H), 7.10 (d, 2H, 
J = 8.2Hz), 7.21-7.32 (m, 12H), 7.46 (m, 2H), 7.63 (d, 1H, J = 8.9Hz), 7.92 (m, 2H), 8.15 (2.5. 8.8Hz). 



EXAMPLE 46 

30 



2-Butyl-6-(N-carbobenzyloxy-N-me%^ 
aminoquinazolin-4(3H)-one 

35 

To a suspension of 20 mg (0.65 mmol) of 80% NaH in mineral oil in 2 mL of dry DMF at 0 C under 
nitrogen was added a solution of 0.49 g (0.59 mmol) of the product of Example 44 in 4 mL of DMF. A blue 
solution formed on consumption of the NaH. The reaction mixture was allowed to stir for 90 minutes at 
which time 0.04 mL (0.6 mmol) of methyl iodide was added. The ice bath was removed and the reaction 

40 mixture was stirred for a further 45 minutes. To the reaction mixture was added 1 mL of water and the DMF 
was removed in vacuo . The residue was dissolved in 50 mL of EtAOc and the organic phase was washed 
with water (2x20 mL) and brine (1.20 mL). The mixture was dried over MgSO*. filtered and concentrated in 
vacuo . The residue was purified by flash chromatography over silica gel eluting with 30% EtAOc/hexane to 
give~u\44 g (0.52 mmol) of an orange solid, 89% yield. 'H-NMR (CDCI3 300MHz): 0.88 (t, 3H, J=7.3Hz), 

45 1.32 (m, 2H), 1.69 (m, 2H). 2.65 (3 line m, 2H, J = 8.2Hz), 3.40 (s, 3H), 5.19 (s, 2H), 5.29 (bs, 2H), 6.92 (m. 
8H), 7.09 (d, 2H, J = 8.1 Hz) 7.2-7.37 (m, 15H), 7.48. (m, 2H), 7.62 (d, 1H), 7.72 (m, 1H), 7.91 (d, 1H), 8.12 (d, 
1H). 



EXAMPLE 47 



2-Propyl-6-(N-methyl-NHsobirtytoxycarb^^ 
55 methyl]quinazolin-4(3H)-one 

To a suspension of 9.7 mg (0.32 mmol) of 80% NaH in oil in 0.5 mL of dry DMF was added at 0°C a 
solution of 0.2 g (0.29 mmol) of the product of Example 41 in 0.5 ml of DMF. The orange solution was 
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stirred for 30 minutes and was then treated with 40 mg (0.29 mmol) of isobutyl chloroformate. After 1 hour 
0.37 ml of a 1 M solution hexamethyl disilazine in THF was added dropwise to the reaction mixture. A red 
solution was formed to which was added 0.58 mg (0.41 mmol) of iodomethane. The reaction mixture was 
allowed to stir over night and concentrated in vacuo . The residue was dissolved in 20 ml of EtAOc and 

5 washed with water (2x5 ml) and brine (1.5 ml) and dried over MgSO*. The solution was filtered and 
concentrated in vacuo . The residue was purified by MPLC over silica gel eluting with* 30% EtAc in hexanes 
to give 0.132 "g Tcolbrless oil. 56% yield. 1 H-NMR (CDCI 3 ):0.88 (d, 6H, J = 6.8Hz), 0.94 (t, 3H, J = 7.3 Hz), 
1.73 (m, 2H), 1.91 (m, 1H), 2.63 (3 line m, 2H, J = 7.9 Hz), 4.12 (d, 2H, J = 7.21 Hz), 5.29 (bs, 2H), 6.90-6.97 
(m, 8H), 7.09 (d, 2H, J = 8.1 Hz), 7.22-7.35 (m, 10H), 7.46 (m t 2H), 7.64 (d, 1H, J = 8.7 Hz), 7.73 (bm, 1H), 

io 7.92 (dd, 1H, J =2.5, 7.0 Hz). 



EXAMPLE 48A 

75 

2-Propyl-6-(N-ethyl-N-isobutyloxycarbo^ 
quinazolin-4(3H)-one ^ 

20 The product of Example 41 was acylated with isobutyl chloroformate and then alkylated with iodoethane 
in the manner described in Example 47 to give the title compound. 1 H-NMR (CDCb): 0.86 (d, 6H, 
J = 6.5Hz), 0.94 (t f 3H, J = 7.4 Hz), 1.20 (t, 3H, J = 7.1 Hz), 1.77 (m, 2H), 1.87 (m, 2H), 2.63 (3 line m, 2H, 
J =7.8 Hz), 3.83 (q, 2H, J = 7.1 Hz), 3.90 (d, 2H, J =6.5 Hz), 5.29 (bs, 2H), 6.89-6.98 (m, 8H), 7.10 (d, 2H, 
J = 8.1 Hz), 7.22-7.36 (m, 10H), 7.47 (m, 2H), 7.64 (m, 2H), 7.92 (dd, 1H, J = 4.3,6.9 Hz), 8.12 (d, 1H, J = 2.33 

25 Hz). 



EXAMPLE 48B 

30 

6-(N-Birtyl-NHSObutyloxycaifoonyl)-^^ 
methyl]quinazolin-4(3H) : one 

35 The product of Example 41 was acylated with isobutylchloroformate and then alkylated with butyl iodide 
in the manner described in Example 47 to give the title compound. 71% yield. 1 H-NMR (CDCI 3 ): 0.82-0.98 
(m, 12H), 1.31 (m, 2H), 1.53 (m, 2H), 1.76 (m, 2H), 1.87 (m, 1H), 2.63 (3 line m, 2H, J = 7.9Hz), 3.76 (t, 2H, 
J=7.6Hz), 3.89 (d, 2H, J = 6.6Hz), 5.29 (bs, 2H), 6.89-6.98 (m, 10H), 7.10 (d, 2H, J = 8.2Hz), 7.22-7.35 (m, 
8H), 7.46 (m, 2H), 7.64 (m, 2H), 7.92 (dd, 1 H, J = 2.1 , 6.7Hz), 8.11 (d, 1H, J = 2.3Hz). 

40 

_ . EXAMPLE 49 



45 

6-(N-B enzy))amino-2-butyl-3-{(2'-(N-triphen 

To 100 mg (0.14 mmol) of the amine from Example 40 in 2 mL of EtOH was added 16 mg (0.15 mmol) 
of benzaldehyde. The reaction mixture was heated to 60* C for 1 hour, cooled to 0* C and treated with 0.29 

50 mL (0.29 mmol) of a 1M solution of NaCNBH 3 in THF. The reaction mixture was stirred overnight, 
concentrated in vacuo , and the residue partitioned between 25 mL of EtAOc and 15 mL of water. The 
phases were ieparatid and the organic phase was washed with brine (1x25 mL) and dried over MgSO*. 
The mixture was filtered and concentrated in vacuo and the residue was purified by flash chromatography 
over silica gel eluting with 25% EtAOc/hexaneilo give 45 mg (0.06 mmol) of a yellow foam. 1 H-NMR 

55 (CDCI 3 300MHz): 0.88 (t, 3H, J = 7.4Hz), 1.31 (m, 2H), 1.66 (m. 2H), 2.61 (3 line m, 2H, J = 7.8Hz), 4.32 (bs, 
1H), 4.43 (bs, 2H), 5.28 (bs, 2H), 6.88 (m, 8H), 7.08 (m, 3H), 7.20-7.53 (m, 19H), 7.91 (d, 1H). 
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EXAMPLE 



5 2-Birty^ 
one. 

To 100 mg (0.138 mmol) of the nitro quinazolinone from Example 29 in 1 mL of EtAc and 1 mL of 
MeOH was added 300 mg of formalin followed by 25 mg of 10% Pd/C. The mixture was rapidly stirred 
to under hydrogen at atmospheric pressure overnight. The reaction mixture was filtered and concentrated in 
vacuo . The residue was purified by flash chromatography over silica gel eluting with 30% EtAOc/hexane to 
givelO mg (0.04 mmol) of a white foam, 24% yield. 1 H-NMR (CDCI 3 300MHz): 0.88 (t, 3H, J=7.3Hz), 1.42 
(m t 2H), 1.69 (m, 2H), 2.62 (3 line m, 2H, J = 7.9Hz), 3.07 (s, 6H), 5.30 (bs, 2H), 6.90-6.99 (m, 6H), 7.07 (d, 
2H, J = 8.1 Hz), 7.21-7.37 (m, 13H), 7.45 (m, 3H), 7.57 (d, 1H, J = 8.9Hz), 7.92 (m, 1H). 

75 

EXAMPLE 51 



20 

2-Butyl-6-(N-isopropylcarbamoyl)amino-3-[(2^^ 
4(3H)-one 

To solution of 0.069 g (0.1 mmoi) of the aminoquinazolinone from Example 40 in 1 mL of CH2CI2 was 
25 added 12.7 mg (0.15 mmol) of isopropylisocyanate. The reaction mixture was stirred for 3 days. The 
mixture was diluted with 20 mL of EtAOc, washed with water (2x5mL), brine (1x5 mL) and dried over 
MgSO*. The mixture was filtered and concentrated in vacuo and the residue was purified by MPLC over a 
silica Lobar B column eluting with 50% EtAOc/hexanes to give 59.5 mg (0.07 mmol) of an oil, 76% yield. 
1 H-NMR (CDCI3 300MHz): 0.86 (t, 3H, J = 7.3Hz), 1.07 (d, 6H, J = 6.5Hz), 1.29 (m, 2H), 1.68 (m, 2H), 2.59 (3 
30 line m, 2H, J=7.06 Hz), 3.95 (m, 1H), 5.18 (d, 1H,J =7.7Hz), 5.28 (bs, 2H), 7.12 (m, 6H), 7.07 (d, 2H), 7.19- 
7.32 (m, 11H), 7.43 (m, 2H), 7.57 (m, 2H), 7.90 (m, 2H), 8.13 (m, 1H). 



EXAMPLE 52 

35 



6-Acetamido-2-butyl-3-[(2 / -(t-butoxycarbonyl)biphen-4-yl)methyl]quinazolin-4(3H)-one 

40 To 20 mg of the product of Example 39 in 0.75 mL of CH2CI2 at room temperature was added 4.3 uL of 
acetic anhydride. After 6 hours a further 2 uL of acetic anhydride was added to the reaction mixture. The 
solution was allowed to stir for 7 days, diluted with 10 mL of EtAOc and washed with water (3x5 mL), brine 
(1x5 mL) and dried over MgSCX. The solution was filtered and concentrted in vacuo to give 22 mg of a 
white solid, 100% yield. Attempted dissolution in EtAOc and CH2CI2 for chromatogrphy failed due to 

45 insolubility. 1 H-NMR (CD3OD): 0.65 (t, 3H, J = 7.3Hz), 0.91 (s, 9H), 1.12 (m, 2H), 1.48 (m, 2H), 1.87 (s, 3H), 
2.63 (3 line m, 2H, J = 7.7Hz), 5.21 (bs, 2H), 6.92-7.39 (m, 10H), 7.67 (dd, 1H, J = 2.5, 8.8Hz), 8.19 (d. 1H, 
J = 2.5Hz). FABMS m/z 526 (M* + 1) calc for C32H35N3O4. 

50 SYNTHESIS OF 2-BUTYL-3-[(2 / -(CARBOXY)BIPHEN-4-YL)METHYL>ALKYLQUINAZOLIN-4(3H)-ONES 

General procedure for the preparation of the carboxylic acids from the t-butyl esters is as follows: 

To 1 mmol of the ester in 1 mL of dry CH2CI2 at room temperature was added 0.5 mL of trifluoroacetic 

acid. The solution was stirred under N 2 over night and concentrated in vacuo . The residue was 
55 reconcentrated in vacuo after dissolving the reaction product in a mixture of 0.5 mL of CH2CI2 and 3 mL of 

toluene. The reiidue was allowed to dry in vacuo overnight. Any impurities were removed by flash 

chromatography. 
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EXAMPLE 53 



5 6-Acetamido-2-butyl'3-[(2'-(carboxy)biphen^-yl)methyl]-quinazolin«4(3H)-one 

The product of Example 52 was deprotected following the general procedure described above. 
Purification by flash chromatography eluting with 5:95:1 MeOH:CH 2 CI 2 :HOAc to give a white solid, 'H-NMR 
(CD 3 OD): 0.61 (t, 3H, J = 7.43Hz), 1.12 (m, 2H), 1.42 (m, 2H), 1.86 (S, 3H), 2.52 (3 line m, 2H, J = 7.4Hz), 
70 5.18 (bs, 2H), 6.85-7.22 (m, 8H), 7.19 (d, 1H, J = 7.3Hz), 7.46 (d, 1H, J=7.3Hz), 7.69 (dd, 1H, J = 2.2,8.8Hz), 
8.12 (d, 1H, J = 2.22Hz). FABMS m/z 470 (M + +1) calc for C28H27N3O4. 



EXAMPLE 54 



6-Amino-2-butyl-3-[(2 / -(carboxy)biphen"4-yl)methyl]quinazolin-4(3H>one 



20 The product of Example 39 was deprotected following the general procedure described above. 
Purification by flash chromatography over silica gel eluting with 60:40:1 EtAc:hexane:acetic acid. The 
product is very insoluble when concentrated to give a white solid. 1 H-NMR (CDCIa): 0.87 (t, 3H, J = 7.37Hz), 
1.35 (m, 2H), 1.69 (m, 2H), 2.71 (3 line m, 2H, J = 6.9Hz), 3.2-4.5 (bs, 4H), 5.41 (bs, 2H), 7.05-7.59 (m, 10H), 
7.54(bs,1H). 



EXAMPLE 55 



2-Butyl-3"[(2 / -(carboxy)biphen-4-yl)methyl]quinazolin-4(3H)-one 

The product of Example 17 was deprotected following the general procedure described above. The 
crude material was purified by flash chromatography eluting with 1:1:38:60 acetic acid/MeOH/hexane/ 
35 methylene chloride. 'H-NMR (CDCI3): 9.60-8.50 (bs, 1H), 8.30 (m, 1H), 7.94 (m, 1HO, 7.71 (m, 2H), 7.58 
-7:37 (m, 3H), 7.32 (m, 3H), 7.19 (m, 2H), 5.45 (bs, 2H), 2.75 (3 line m, 2H), 1.67 (m, 2H), 1.34 (m, 2H), 0.84 
(t, 3H). FABMS m/z 41 3 (M + + 1 ). 



40 EXAMPLE 56 



2-Butyl-3-[(2 / -(carboxy)biphen-4-yl)methyl]-5-methylquinazolin-4(3H)-one 

The product of Example 27 was deprotected following the general procedure described above. The 
crude concentrated reaction mixture was homogeneous by TLC and NMR. 1 H-NMR (CDCIa): 0.88 (t, 3H, 
J = 7.21), 1.43 (m, 2H), 1.69 (m, 2H), 2.87 (s, 3H), 3.13 (dd, 2H, J = 8.0. 8.0Hz), 5.46 (bs. 2H), 7.21-7.36 (m, 
5H), 7.43 (d, 2H, J = 8.74Hz), 7.58 (t, 1H, J = 7.4Hz), 7.69-7.81 (m, 2H), 7.96 (d, 1H. J = 7.8Hz). 



EXAMPLE 57 

2-Butyl-3-[(2 / -(ca rboxy)biphen-4-yl)methyl]naphtho[2,3-e]quinazolin-4(3H)-one 

The product of Example 24 was deprotected following the general procedure described above. The 
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crude concentrated reaction mixture was homogeneous by TLC and NMR. 1 H-NMR (CDCIa): 0.91 (t, 3H, 
J = 7.22Hz), 1.49 (m, 2H), 1.75 (m, 2H), 3.20 (bdd, 2H, J = 7.6, 7.6Hz), 5.52 (bs. 2H), 7.20-7.35 (m. 5H), 7.42 
(t, 1H, J = 7.7Hz), 7.55 (t, 1H, J = 7.3Hz), 7.68 (t, 1H, J = 7.3Hz), 7.77 (t, 1H,J = 8.0Hz), 7.94 (d, 1H, 
J = 7.7Hz), 8.07 (d,2H, J = 8.2Hz), 8.93 (s, 1H), 11.99 (bs, 1H). FABMS: m/z 463 (M + + 1). 



5 

EXAMPLE 58 



10 

2-Butyl"3-[(2-(carboxy)biphen^yl)methyl]-7-methylquinazolin-4(3H)-one 

The product of Example 23 was deprotected following the general procedure described above. The 
product was purified by flash chromatography over silica eluting with 40% EtAOc/hexane/ 1% acetic acid. 
75 1 H-NMR (CDCI3): 0.91 (t, 3H, J = 7.3 Hz). 1.42 (m, 2H), 1.71 (m, 2H), 2.54 (s, 3H), 3.01 (dd, 2H, J = 7.8, 7.8 
Hz), 5.44 (bs, 2H), 7.10-7.45 (m, 8H), 7.54 (t, 1H, J = 7.5Hz), 7.69 (s, 1H), 7.93 (d, 1H, J = 7.7Hz), 8.19 (d, 
1H, J = 8.1 Hz). FABMS: 427 (M + + 1). 

20 EXAMPLE 59 



2-Butyl-3-[(2 / -carboxy)biphen-4-yl)methyl]-8-methylquinazolin-4(3H)-one 

25 

The product of Example 19 was deprotected following the general procedure described above. The 
product was purified by flash chromatography over silica gel eluting with 25% EtAOc/75% hexane/1% 
acetic acid. 'H-NMR (CDCI3): 0.91 (t, 3H, J = 7.3Hz), 1.41 (m, 2H), 1.82 (m, 2H), 2.61 (s, 3H), 2.78 (dd, 2H, 
J = 7.3, 7.3 Hz), 5.44 (bs, 2H), 7.15-7.61 (m, 9H), 7.92 (d. 1H, J = 7.3 Hz), 8.15 (d, 1H, J = 7.8Hz). FABMS: 
30 427(M* + 1). 



EXAMPLE 60 

36 

2-Butyl-3-[(2 / -(carboxy)biphen-4-yl)methyl]-6-methylquinazolin-4(3H>one 

The product of Example 20 was deprotected following the general procedure described above. The 
40 product was purified by flash chromatography over silica gel eluting with 30% EtAOc/70% hexane/1% 
acetic acid. 1 H-NMR (CDCI3): 0.89 (3H, t), 1.38 (m, 2H), 1.69 (m, 2H), 2.48 (s, 3H), 2.83 (dd, 2H), 5.41 (bs, 
2H), 7.16 (d, 2H), 7.22-7.31 (m, 3H), 7.41 (t, 1H), 7.52 (t, 1H), 7.59 (m. 1H), 7.68 (d, 1H), 7.91 (d, 1H), 8.08 
(s, 1H). FABMS: 427 (M + + 1). 

45 

EXAMPLE 61 



50 2"Butyl-3-[(2 / -(carboxy)biphen-4-yl)methyl]-6-nitroquinazolin-4(3H)-one 

The product of Example 21 was deprotected following the general procedure described above. The 
product was purified by flash chromatography over silica gel eluting with 70:30:1 EtAOc:hexane:acetic acid, 
80% yield. 'H-NMR (CDCI 3 ): 0.91 (t, 3H, J = 7.33Hz), 1.41 (m, 2H), 1.79 (m, 2H), 2.84 (3 line m, 2H, 
55 J = 7.98Hz), 5.45 (bs, 2H), 7.18-7.32 (m, 5H), 7.42 (dd, 1H, J = 7.7, 7.7Hz), 7.55 (dd, 1H, J = 6.4,6.4Hz), 7.77 
(d, 1H, J = 9.0Hz), 7.92 (d, 1H, J = 7.4Hz), 8.51 (dd, 1H, J = 2.6, 9.3Hz), 9.15 (d, 1H, J = 2.6Hz). FABMS m/z 
458 (M* + 1) calc. for C 2 gH23N30 5 . 
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EXAMPLE 62A 



5 2-Butyl-3-[(2 / -(carboxy)biphen-4-yl)methyl]-63-dimethylquinazolin'4(3H)-one 

The product of Example 25 was deprotected following the general procedure described above. 
Purification by flash chromatography over silica gel eluting with 30%EtAOc/ hexanes/1% acetic acid. 1 H- 
NMR (CDCia): 0.90 (t, 3H, J = 7.3Hz), 1.40 (m, 2H). 1.80 (m, 2H), 2.43 (s, 3H), 2.57 (s, 3H), 2.77 (3 line m, 
io 2H, J = 7.7Hz), 5.44 (bs, 2H). 7.17-7.42 (m, 7H), 7.53 (dt, 1H, 7.5, 1.4Hz), 7.90-7.95 (m, 2H). FABMS: 441 
(M + + 1) calc. for C28H28N2O3. 



ALTERNATIVE METHOD OF PREPARING CARBOXYLIC ACIDS FROM t-BUTYL ESTERS 

75 

EXAMPLE 62B 



20 

2-Butyl-3-[(2 / -carboxybiphen-4-yl)-methyl]-6-i$opropylquinazolin'4(3H)-one 

A solution of 2-n-butyl-3-[(2'-(t-butoxycarbonyl)biphen-4-yl)-methyl]-6-isopropylquinazolin-4(3H)-one 
(0.198 g, 0.44 mMol) from Example 36B in a mixture of methylene chloride (3 ml) and anhydrous trifluoro 

25 acetic acid (3 ml) containing anisole (0.05 ml) was stirred at room temperature for 4 hours. The solvent was 
then removed under reduced pressure and the residue was triturated with dry ether to give the solid 
product, which was then collected by Alteration and dried in vacuo over NaOH and P2O5 to give the desired 
product as the mono trifluoroacetate salt. 1 H-NMR(CDCIs): 0.91 (t, 3H, J = 7.35Hz), 1.32 (d. 6H, J = 6.9Hz), 
1.47 (m, 2H), 1.72 (m, 2H), 3.12 (m, 3H), 5.48 (s, 2H), 7.14-7.96 (m, 11H), 8.16 (d. 1H, J = 1.9Hz). FAB-MS: 

30 m/e399(M + H). 

SYNTHESIS OF 2-BUTYL-3-[(2 / -(TETRAZOL-5-YL)BIPHEN-4-YL)METHYL]QUINAZOLIN-4(3H)-ONES 
FROM TRITYL PROTECTED INTERMEDIATES 

35 

EXAMPLE 63 



40 

2-Butyl-6-ethyl-3'[(2^(tetrazol-5-yl)biphen-4-yl)methyllquinazolin-4(3H)-one 

The protected tetrazole from Example 38 (0.116 g, 0.165 mmol), was stirred with 1 ml of a mixture of 
1:1:1 HOAc:THF:H 2 0 at 90* C for 2 hours and then 4 hours at room temperature. The reaction mixture was 
45 concentrated in vacuo and the residue was purified by flash chromatography over silica gel eluting with 
40:59:1 EtAOcThexane:HOAc. Recovered 53.4 mg of a white powder, 69% yield. <H-NMR (CDCI 3 ): 0.93 (t, 
3H), 1.28 (t. 3H), 1.43 (m, 2H), 1.79 (m, 2H), 2.72 (m, 4H), 5.38 (bs, 2H), 7.18 (bs, 8H), 7.38 (d, 1H), 7.55 (m, 
4H),8.04(s, 1H),8.12(d, 1H). 

50 

EXAMPLE 64 



55 2-Butyl-7-chloro-3-[(2 / -(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(3H)-one 

Prepared as in Example 63 from the product of Example 37. Purification by flash chromatography over 
silica gel eluting with 40:59:1 EtAOc:hexane:HOAc to give a white powder. 1 H-NMR (CDCI3): 0.94 (t, 3H. 
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J = 7.3Hz), 1.42 (m, 2H), 1.79 (m, 2H), 2.77 {3 line m, 2H, J = 7.6Hz). 5.37 (bs, 2H), 7.17 (s, 4H), 7.40 (m, 
2H), 7.58 <m t 2H), 7.68 (d, 1 H, J = 1 .96Hz), 8.09 (dd, 1H, J = 1.3, 7.4Hz), 8.15 (d f 1H, J = 8.5Hz). FABMS m/z 
471 (M + + 1) calc. for C 2 6H, 3 N 6 OCI. 

5 

EXAMPLE 65 



10 2-Butyl-6-isopropyl-3-[(2 -(tetrazol-5-yQ^^ 

Prepared as in Example 63 from the product of Example 28. Purification by flash chromatography over 
silica gel eluting with 40:59:1 EtAOc:hexane:HOAc to give a white powder. 'H-NMR (CDCIa): 0.92 (t, 3H, 
J = 7.3Hz), 1.29 (d, 6H, J = 6.9Hz). 1.42 (m, 2H), 1.76 (m, 2H), 2.75 (3 line m, 2H, J = 8.2Hz), 3.03 (m, 1H), 
75 5.38 (bs, 2H), 7.16 (bs, 4H), 7,38 (dd, 1H, J = 1.6, 7.1Hz), 7.5-7.7 (m, 4H), 8.06 bm, 2H). FABMS m/z 479 
(M* + 1) calc. for C29H 3 oN 6 0. 



EXAMPLE 66 

20 



6-Acetoxyme%l-2-butyl-3-[(2 / -^ 

25 The product of Example 35 was deprotected as in the method for Example 63. The product was 
purified by flash chromatography over silica gel eluting with 50:49:1 EtAOc:hexane:acetic acid to give a 
white powder, (92% yield). 1 H-NMR (CDCI 3 ): 0.90 (t 3H, J = 7.3 Hz), 1.39 (m, 2H), 1.73 (m, 2H), 2.11 (s, 
3H), 2.74 (3 line m, 2H, J = 7.7Hz), 5.17 (s, 2H), 5.35 (bs, 2H), 7.08 (m, 4H), 7.39 ( dd, 1H), 7.45-7.72 (m, 
5H), 7.94 (dd, 1H, J = 6.13, 1.5Hz), 8.17(d, 1H, J = 1.8Hz). FABMS m/e:509 (M* + 1) calc. for C^sHzbNgOs. 

30 

EXAMPLE 67 



36 

5-Acetoxymethyl-2-butyl-3-[(2 / -(tetrazol-5-y{(biphen-4-yl)methyl]quinazolin-4(3H)-one 

The product of Example 36 was deprotected as in the method for Example 63. The product was 
purified by flash chromatography over silica gel eluting with 50:50:1 EtAOc:hexane:acetic acid to give a 
40 white powder, (78% yield). 1 H-NMR (CDCI3 300MHz): 0.94 (t, 3H, J=7.4Hz), 0.43 (m, 2H), 1.79 (m, 2H), 
2.17 (2, 3H), 2.78 (3 line m, 2H, J =7.8 Hz), 5.34 (s, 2H), 5.78 (s, 2H), 7.17 (s, 4H), 7.38-7.75 (m, 6H), 8.09 
(m, 2H). FABMS m/e: 509 (M + + 1) calc. for C29H28N6O3. 



45 EXAMPLE 68 



2-Butyl-6-nitro-3-[(2 / -(tetrazol-5-yl)biphen-4-yl)methyl]quinazoHn-4(3H)-one 

50 

The product of Example 29 was deprotected as in the method described in Example 63. The product 
was purified by flash chromatography over silica gel eluting with 50:49:1 EtAOc:hexane:acetic acid, 98% 
yield. 1 H-NMR (CDCI3 300MHz): 9.01 (t, 3H, KJ = 7.3Hz), 1.42 (m, 2H), 1.79 (m, 2H), 2.79 (3 line m. 2H, 
7.8Hz), 5.36 (bs, 2H), 7.14 (s, 4H), 7.37 (dd, 1H, J = 1.5, 7.6Hz), 7.52 (m, 2H), 7.73 (d, 1H t J = 8.9Hz), 7.97 
55 (dd, 1H, J = 2.0, 7.5Hz), 8.48 (dd, 1H, J = 9.0, 2.6Hz), 9.01 (d. 1H, J = 2.6Hz). FABMS m/e: 482 (M + + 1) calc. 
for C26H23N7O3. 
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EXAMPLE 69 



6-Amino-2-butyl-34(2 / -(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin^(3HV^ 

The product of Example 40 was deprotected as in the method for Example 63. The product was 
purified by flash chromatography over silica gel eluting with 95:5:0.1 CHCI 3 :MeOH:NH*OH to give a white 
solid, 68% yield. 'H-NMR (CDCIs 300MHz): 0.91 (t, 3H, J = 7.3Hz) ( 1.41 (m, 2H), 1.72 (m, 2H), 2.69 (3 line 
m, 2H, J = 7.8Hz), 5.35 (bs, 2H), 7.13 (s, 4H), 7.35-7.61 (m, 6 H), 8.08 (dd, 1H, J = 8.9, 1.7Hz). FABMS m/e: 
452 (lvT + 1) calc. for C2SH25N7O. 



EXAMPLE 70 



6-(N-Benzyl)amino-2-butyl-3-[(2 / -(tetrazol-5-yl)biphen-4-yl)methyi]quinazolin«4(3H)^ne 

The product of Example 49 was deprotected in the manner described in Example 63. The product was 
purified by flash chromatography over silica gel eluting with 5:95:0.01 MeOH:CHCl3:NH 4 OH to give slightly 
impure product. The material was purified further by MPLC over silica Lobar A column eluting with 50:50:1 
EtAOc:hexane:acetic acid. 1 H-NMR (CDCI 3 300MHz): 0.92 (t, 3H, J = 7.3Hz), 1.41 (m, 2H), 1.73 (m, 2H), 
2.72 (3 line m, 2H, J = 8.1 Hz), 4.39 (s, 2H), 5.35 (bs, 2H), 7.09 (dd, 1H, J = 2.7, 8.8Hz), 7.13 (s, 3H), 7.23- 
7.40 (m, 8H), 7.43-7.60 (m, 3H), 8.09 (dd, 1H). FABMS m/e: 542 (M + + 1) calc. for C33H31N7O. 



EXAMPLE 71 



2-Butyl-6-(N t N-dimethyl)amino-3-[(2^ 

The product of Example 50 was deprotected in the manner described in Example 63. The product was 
purified by flash chromatography over silica gel eluting with 5% MeOH/CHCb, 95% yield. 'H-NMR (CDCI3 
300MHz): 0.92 (t, 3H, J = 7.4Hz), 1.42 (m, 2H), 1.75 (m, 2H), 2.71 (3 line m, 2H, J = 8.2 Hz), 3.03 (s, 6H), 
5.36 (bs, 2H), 7.12 (s, 4H), 7.21 (dd, 1H, J = 2.9, 9.0Hz), 7.31 (d, 1H, J = 3.0Hz), 7.37 (m, 1H), 7.52 (m,1H), 
8.07, (dd, 1H, J = 1.3, 7.2Hz). FABMS m/e: 480 (M + + 1) calc. for C28H29N7O. 



AN ALTERNATIVE METHOD OF DEPROTECTING THE TRITYL GROUP; 



EXAMPLE 72 



6-Acetamido-2-butyl-3-[(2 / -(tetrazol"5-yl)biphen-4-yl)methyl]quinazolin-4(3H)-one 

To a solution of 0.073 g (0.099 mmol) of the product from Example 42 in 2 mL of MeOH was added 4 
drops of cone. HCI. The reaction mixture was stirred for 5 minutes and then made basic by addition of 
cone. NH*OH. The pH of the solution was adjusted to 5.0 by addition of the acetic acid. The reaction 
mixture was concentrated in vacuo and the residue was taken up in 20 ml of EtAOc. The solution was 
washed with water (2x5 ml) and brine (1x5 mL) and dried over MgSO*. The mixture was filtered and 
concentrated in vacuo . The crude product was very insoluble and was consequently purified by trituration 
with CHCI3, EtAf3cand hexanes to give 32 mg of an off white solid, 65% yield. ] H-NMR (CD 3 OD 300MHz): 
0.83 (t, 3H, J = 7.3Hz), 1.32 (m, 2H), 1.62 (2H, m), 2.09 (s, 2H), 2.68 (3 line m, 2H, J = 8.1 Hz), 5.37 (bs, 2H), 
7.00-7.10 (m, 4H), 7.42-7.61 (m, 5H), 7.89 (dd, 1H, J = 2.4, 8.8Hz), 8.39 (d, J = 2.5Hz). FABMS m/e: 494- 
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(M + + 1) calc. for C28H27N7O2. 

EXAMPLE 73 

5 

2-Butyl-3-[(2 f -(tetrazo)-5-yl)biphen-4-yl)m^ 

10 The product of Example 43 was deprotected in the manner of Example 72. The crude product was 
purified by trituration with a mixture of EtAOc and hexanes to give a powder, 78% yield. 'H-NMR (CDCI3 
300MHz): 0.91 (t f 3H, J = 7.4Hz), 0.97 (t 3H, J = 7.3Hz), 1.41 (m, 4H), 1.70 (m, 4H), 2.42 (t, 2H, J=7.6Hz), 
2.75 (3 line rn, 2H), 5.46 (bs, 2H) ( 7.12 (m, 4H), 7.51-7.69 (m, 5H), 7.99 (dd, 1H), 8.48 (d, 1H). 



15 



35 



55 



EXAMPLE 74 



20 2-Butyl-6-(N<arbobenzyloxy-N-methyl)amfo 

The product of Example 46 was deprotected in the manner described in Example 72. The product was 
purified by MPLC over a silica Lobar A column eluting with 40:59:1 EtAOc:hexane:acetic acid to give a 
white foam, 87% yield. 1 H-NMR (CDCI3 300MHz): 0.91 (t, 3H, J=7.4Hz), 1.40 (m, 2H), 1.72 (m, 2H), 2.73 (3 
25 line m, 2H, J = 7.9Hz), 3.37 (s, 3H). 5.17 (s, 2H), 5.34 (bs, 2H), 7.10 (s. 4H), 7.31 (s, 4H), 7.37 (m, 1H), 7.47- 
7.61 (m, 4H), 7.69 (bd, 1H), 7.96 (dd, 1H, J = 1.3, 7.5Hz), 8.03 (d, 1H, H = 2.5Hz). FAB MS m/e: 600 (M* + 1) 
calc. for C35H33N7O3. 



30 EXAMPLE 75 



2-Butyl-6-(N-carbobenzyloxy)amino-3-[(2 -tetrazol-5-yQbiphen-4-yl)methyl]quinazoIin-4(3H)-one 



The product of Example 45 was deprotected in the manner described in Example 72. The product was 
purified by MPLC over a silica Lobar A column eluting with 40:59:1 EtAOc:hexane:acetic acid to give a 55% 
yield of a white solid. 1 H-NMR (CDCI3 300MHz): 0.87 (t, 3H, J = 7.4Hz), 1.32 (m, 2H), 1.69 (m, 2H), 2.65 (3 
line m, 2H, J = 7.3Hz), 5.15 (s, 2H), 5.29 (bs, 2H), 6.95 and 7.04 (AB, 4H, J=8.2Hz), 7.30-7.42^(m, 5H), 7.49- 
40 7.59 (m, 3H), 7.72(bs, 1H), 7.98 (d, 1H), 8.06 (s. 1H), 8.12 (bd, 1H). FABMS m/e: 586 (M* + 1) calc. for 
C34H31N7O3. 



EXAMPLE 76 



2-Butyl-6-(N-isopropylcarbamoyl)amino-3-[(2 / -tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4{3H)-one 

50 The product of Example 51 was deprotected following the procedure of Example 72. The product was 
purified by trituration with EtAOc and hexanes. 'H-IMMR (CD3OD 300MHz): 0.82 (t, 3H, J=7.4Hz), 1.10 (d, 
6H, J = 6.6Hz), 1.29 (m, 2H), 1.40 (rn, 2H), 2.65 (3 line m, 2H, J = 7.9Hz), 5.32 (bs, 2H), 6.99 (bs, + 4H), 7.38 
(m, 2H), 7.49 (m, 3H), 7.79 (dd, 1H, J = 2.5, 8.8Hz), 8.06 (d, 1H, J = 2.5HzO). FABMS m/e: 537 (M + + 1) calc. 
for C3oH32Ns02 



EXAMPLE 77 
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2-Butyl-3-[(2-(tetrazol-5-yl)biphen-4-yl)m^ 

The product of Example 30 was deprotected in the same manner as that described in Example 72. The 
crude product was purified by flash chromatography over silica gel eluting with 50:49:1 EtAOc:hexane:acetic 
acid, 83% yield. 1 H-NMR (CDCI 3 300MHz): 0.93 (t, 3H, J = 7.4Hz), 1.43 (m, 2H), 1.78 (m, 2H), 2.55 (s, 3H), 
2.76 (3 line m, 2H, J = 7.9Hz), 5.38 (bs, 2H), 7.26 (s, 4H), 7.39 (dd,1H, J = 1 .6,7.2Hz), 7.50-7.62 (m, 4H), 
7.97 (d, 1H, J = 2.1 Hz), 8.07 (dd, 1H, J = 1.3, 7.5Hz). FAB MS m/e: 483 (M + + 1) calc. for C27H26N6SO 



10 EXAMPLE 78 



75 



20 



25 



35 



6-(N-lsopropylcarbamoyl)amino-2-propyl-3-[(2 / -tetrazol-5-yl)biphen'4-yl)methyl]quinazolin-4(3H)-one 

The product of Example 45 was deprotected in the manner described in Example 72. The product was 
purified by trituration with EtAOc to give a white solid. 62% yield. 1 H-NMR (CD 3 OD): 0.88 (t, 3H, J = 7.4Hz), 
1.11 (d, 6H, J = 6.6Hz), 1.63 (m, 2H), 2.64 (3 line m, 2H, J=7.9Hz), 3.82 (m, 1H), 5.34 (bs, 2H), 7.01 (s, 4H), 
7.38-7.53 (m, 7H), 7.79 (dd, 1H, J =2.6, 8.9Hz). 



EXAMPLE 79 



6-(N-Methyl-N-isobutyloxycarbonyl)am 
one ~ 

The product of Example 47 was deprotected in the manner described in Example 72. The product was 
30 purified by flash chromatography over silica gel eluting with 50% EtAOc in hexanes + 1% acetic acid to 
give a white solid. 1 H-NMR (CDCI 3 ): 0.88 (d, 6H, J = 6.6 Hz), 0.99 (t, 3H, J = 7.3 Hz), 1.80 (m, 2H), 1.90 (m, 
1H), 2.71 (3 line m, 2H, J = 7.8 Hz), 3.35 (s, 3H), 3.89 (d, 2H, J = 6.6 Hz), 5.34 (bs, 2H), 7.09 (s, 4H), 7.12- 
7.39 (m, 2H), 7.46-7.61 (m, 3H) t 7.79 (bd, 1H, J = 8.2 Hz), 7.95 (d, 1H, J = 6.8 Hz), 8.01 (d, 1H, J = 2.3 Hz). 



EXAMPLE 80A 



40 6-(N-Ethyl-N-isobutyloxycarbonyl)ami 



one 



The product of Example 48A was deprotected by following the procedure outlined in Example 72. The 
product was purified by flash chromatography over silica gel eluting with 50% EtAOc/hexanes + 1% acetic 
45 acid. 1 H-NMR (CDCI3): 0.86 (d, 6H, J = 6.4Hz), 1.02 (t, 3H, J = 7.4Hz), 1.17 (t, 3H, J = 7.1Hz), 1.82 (m, 3H), 
2.74 (3 line m, J = 77Hz), 3.77 (q, 2H, J = 7.06Hz), 3.88 (d, 2H, J = 6.6Hz), 5.37 (bs, 2H), 7.16 (d, 2H, 
J = 2.2Hz), 7.22-7.31 (m, 2H), 7.35-7.46 (m, 3H). 7.49-7.62 (m, 3H), 8.03 (m, 2H). 



50 EXAMPLE 80B 



6-(N-Butyl-N-isobutyloxyrarbonyl)-amino-2-p^ 
55 one 



The product of Example 48B was deprotected in the manner described in Example 72. The product 
was purified by flash chromatography over silica gel eluting with 40:60:1 EtAOc:hexanes:acetic acid to give 
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a white solid. 69% yield. 1 H-NMR (CDCI 3 ): 0.87 (m, 9H), 1.00 (t, 3H, J=7.4Hz), 1.29 (m, 2H), 1.52 (m, 2H), 
1.75-1.91 (m, 3H), 2.72 (3 line m. 2H, J = 7.9Hz), 3.72 (t, 2H, J = 7.4Hz), 3.86 (d, 2H, J = 6.6Hz), 5.36 (bs, 
2H), 7.11 (s, 4H), 7.18 (m, 1H), 7.25 (m, 1H), 7.40 (d, 1H t J = 1.41 Hz), 7.49-7.58 (m, 7H), 7.94 (dd, 1H, 
J = 1 .4, 7.5Hz), 8.02 (d, 1 H, J = 1 .6Hz). 



EXAMPLE 81 



2-Butyl-6-(N-methyl~N-isobutyloxycarbonyl)^^ 
one — ~ 

The product of Example 95 was deprotected in the manner described in Example 72. The product was 
15 purified by flash chromatography over silica gel eluting with 50%EtAcO/hexanes + 1% acetic acid to give a 
white solid. 1 H-NMR (CDCI3): 0.90 (m, 9H), 1.39 (m, 2H), 1.72 (m, 2H), 1.90 (m, 1H), 2.71 (3 line m, 2H t 
J=7.5Hz), 3.34 (s, 3H), 3.88 (d, 2H, J = 6.6Hz), 5.32 (bs, 2H), 7.07 (s. 4H), 7.12-7.58 (m, 5H), 7.67 (m, 1H), 
7.89 (dd, 1 H, J = 1 .5, 7.6Hz), 8.00 (d, 1 H, J = 2.5Hz). 

20 

EXAMPLE 82 



25 2-Butyl-3-(4 / -f1uoro-2'-(tetrazol^^ 

To a solution of 2-butyl-3-(4'-fluoro-2'-(N-triphenyl-methyltetrazol-5-yl)biphen-4-yl)methyl-6-isopropyl- 
quinazolinone from Example 33 (94.5 mg; 0.128 mmol) in MeOH (4 mL) was added 9 N HCI (10 drops). The 
reaction was allowed to stir overnight After ca. 15 hrs. the MeOH was removed in vacuo. The product was 
30 purified by trituration with EkO to afford 54.2 mg (80%) of the titled compound. Characteristic peaks f H 
NMR (300MHz, CD3OD) d 0.86 (t, 3H), 1.38 (d, 6H), 1.52 (m, 2H), 1.69 (m, 2H), 3.08 (t, 2H), 3.20 (m, 1H), 
5.60 (s, 2H), 7.19 (d, 2H), 7.33 (d, 2H), 7.74 (d. 1H), 8.00 (dd, 1H), 8.25 (d, 1H); mass spectrum, m/e 497 
(m + H calcd for Cag^gNeOF, 497). 

35 

SYNTHESIS OF 2-BUTYL-3-[(2 / -(TETRAZOL-5-YL)BIPHEN-4-YL)METHYL]QUINAZOLIN-4(3H)-ONES 
FROM NITRILES 

General procedure for the conversion of the biphenyi nitrile to tetrazole is described below: 
40 To a solution of 0.28 mmol of the nitrile dissolved in 2 mL of dry toluene was added 0.56 mmol of 
trimethylstannyl azide (see prior section for preparation). The reaction mixture was refluxed over night, at 
which time a further 0.56 mmol of azide was added and the reaction mixture refluxed a further 12 hours. 
The resulting suspension was suspended in 50 mL of EtAOc and washed with sat. NH*Cl (3x10 mL) and 
dried over MgS04. The solution was filtered and concentrated in vacuo . The method of purification and 
45 spectral data is shown below. 



EXAMPLE 83 



2-Butyl-6-methyh3'[(2 / -(tetrazoh5'yl)biphen-4-yl)methyl]quinazoiin>4(3H)'One 

The product of Example 22 was treated as in the general method above. The residue was purified by 
55 flash chromatography over silica gel eluting 60% EtAOc/hexane/1% acetic acid to give 0.08 mmol of pure 
tetrazole. 32% yield. 1 H-NMR (CDCI3): 0.92 (t, 3H, J = 7.3Hz), 1.42 (m, 2H), 1.75 (m, 2H), 2.46 (s, 3H), 2.74 
(3 line m, 2H, J = 7.9Hz), 5.37 (bs, 2H), 7.11 (bs, 4H), 7.39 (m, 1H), 7.55 (m, 4H), 8.00 (m, 1H). FABMS m/z 
451 (M* + 1) calc. for C27H26N6O 
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EXAMPLE 84 



5 2>Butyl-3-[(2 / -(tetrazol-5-yl)biphen-4-yl)methyl]quinazoHn-4(3H)^ne 

The product of Example 18 was treated as in the general method above. The residue was purified by 
MPLC over silica gel eluting with 1 :40:59 acetic acid: EtAOc: hexanes. The recovered product (R f 0.27 in 
1:39:60 acetic acid:EtAOc:hexanes) was further purified by HPLC on a C8 reverse phase column eluting 
10 with 75:25 acetonitrile:water/0.01 % TFA to give the product as a white foam, 26% yield. 1 H-NMR (300MHz, 
CDCI 3 ): 11.50-10.30 (bs, 1H), 8.35 (m, 1 H), 7.90 (m, 2H), 7.71 (m, 2H), 7.53 (m, 1H) 7.44 (m, 1H), 7.34 (M, 
1h), 7.12 (m, 4H), 5.45 (bs, 2H), 3.17 (3 line m, 2H), 1.82 (m, 2H), 1.50 (m, 2H), 0.95 (t, 3H). FABMS m/z 
437 (M* + 1). 

75 

EXAMPLE 85 



20 6-Methyl-2-propyl-3-[(2 / -(tetrazol-5'yl)biphen-4'yl)methyl]quinazolin-4(3H)"one 

The product of Example 26 was treated as in the general method above. The crude tetrazole was 
purified in the same manner as in the 2-butyl case above, 13% yield. 'H-NMR (300 MHz, CDCI 3 ): 8.11 (m, 
1H), 8.02 (s, 1H), 7.56 (m, 4H), 7.40 (m, 1H), 7.19 (m, 4H), 5.40 (bs, 2H), 2.73 (3 line m, 2H), 2.47 (s, 3H), 
25 1 .83 (m, 2H), 1 .02 (t, 3H). FABMS m/z 437 (M + + 1 ). pKa 4.7. 



FURTHER TRANSFORMATIONS OF ANTAGONISTS 

30 

EXAMPLE 86 



35 2-Biityl-6-hydroxyme%l-3-[(2'-(tefr^ 

A solution of 0.2 g (0.38 mmol) of the product of Example 66 was dissolved in 5 mL of MeOH and was 
treated with 1 mL of 1N NaOH (1.0 mmol) and stirred over night. The resulting solution was extracted with 
EtAOc (3x10 mL). The organic phase was washed with water (2x5 mL) and brine (1x5mL) and dried over 
40 MgS0 4 . The mixture was filtered and concentrated in vacuo and the residue was. purified by flash 
chromatography over silica gel eluting with 80:19:1 EtAOc:hexane:acetic acid to give 0.17 g (0.36 mmol) of 
a white foam, 93% yield. 'H-NMR (CD 3 OD): 0.88 (t, 3H, J = 7.38Hz), 1.41 (m, 2H), 1.48 (m, 2H), 2.73 (3 line 
m, 2H, J = 8.03Hz), 4.60 (s, 2H), 5.38 (bs, 2H), 7.08 (m, 4H), 7.20 (m,1H), 7.50 (m, 2H), 7.61 (m, 2H), 7.77 
(dd, 1H, J = 2.0, 9.0 Hz), 8.17 (s, 1H). FABMS m/e: 467 (M + +1) calc. for C27H 2 sN 5 02 

45 

EXAMPLE 87 



50 

2-Butyl-5-hydroxymethyl-3-[(2 / -(tetrazol"5-yl)biphen-4-yl)methyl]quinazolin-4(3H)-one 

To a solution of 0.2 g (273 mmol) of the product of Example 31 in 8 mL of MeOH was added 20 drops 
of cone. HCI. The reaction mixture was stirred overnight and the pH was then adjusted to pH 6.0. The 
55 MeOH was removed in vacuo and the residue was triturated with 3 mL of EtAOc to give, after drying, 90 mg 
(1.9 mmol) of a whitel>owdeT, 71% yield. 1 H-NMR (CD 3 OD): 0.92 (t, 3H, J = 7.38 Hz), 1.40 (m, 2H), 1.72 (m, 
2H), 2.76 (3 line m, 2H, J = 8.08 Hz), 5.16 (s, 2H), 5.44 (bs, 2H), 7.13 (m, 4H), 7.52-7.71 (m, 6H), 7.86 (t, 1H, 
J = 7.81 Hz). FABMS m/e: 467 (M* + 1) calc. for C27H26N6O2 
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EXAMPLE 88 



5 2-Butyl-6^arboxy-3-[(2'-(tetrazol-5-yl^^ 

To a solution of 115 mg (0.25 mmol) of the product of Example 86 in 6 mL of CH2CI2 was added 600 
mg of Mn02 followed by 200 mg of 3A - molecular sieves. The reaction mixture was stirred for 12 hours 
and then filtered through celtite. The celite was washed with CH2CI2 (20 mL) and the combined filtrates 

70 were concentrated in vacuo to give 65 mg of a white foam. 31 mg (0.067 mmol) of the crude aldehyde 
intermediate was suspended in 0.4 mL of t-BuOH and treated with 260 uL of 5% NaH 2 PCU in water and 780 
uL of 0.5 N KMn04 solution. After 1 hour the reaction mixture was concentrated in vacuo and the residue 
was partitioned between 30 mL water and 60 mL of EtAOc. The aqueous phase was extracted with EtAOc 
(2x10 mL) and the combined organic phases were washed with brine (1x10 mL) and dried over MgSO*. No 

75 product could be detected in this organic phase. The aqueous phase was acidified to pH 1.0 with cone HCI 
and extracted with EtAOc (3x50 mL). The combined organic phases were washed with water ((2x15 mL) and 
brine (1x15 mL) and dried over MgSO*. The solution was dried over MgSO*, filtered and concentrated in 
vacuo to give 20 mg of a white solid, 59% yield. 'H-NMR (CD 3 OD): 0.82 (t, 3H, J = 7.3Hz), 1.31 (m, 2H), 
1.68 (m, 2H), 2.74 (3 line m, J = 8.03), 5.38 (bs, 2H), 7.08 (m, 4H), 7.48 (m, 2H), 7.58 (m, 2H), 7.62 (d, 1H. 

20 J = 8.4Hz), 8.28 (dd, 1H, J = 1 .9,8.7Hz), 8.80 (d, 1H, J = 1.9Hz). FABMS m/e: 481 (M* + 1) calc. for 

C27H 2 *N S 03 

EXAMPLE 89 

25 



2-Butyl-5-carboxy"3»[(2 / -(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(3H)'One 

30 To 50 mg (0.11 mmol) of the product of Example 87 suspended in 3 mL of CH 2 Cl2 was added 500 mg 
of activated Mn02 and a spatula tip full of activated 3A° molecular sieves. The mixture was vigorously 
stirred overnight under N 2 . Earlier experiments had indicated that the resulting aldehyde was very insoluble 
and had a propensity to adhere to the Mn02. Consequently, the reaction mixture was concentrated in vacuo 
and the crude mixture treated with 0.6 mL of t-BuOH, 0.42 mL of 5% aqueous NaH 2 PO* and 1.25 mL of 0.5 

35 N KMnCU. The solvent was removed in vacuo and the residue suspended in a mixture of 40 mL of EtAOc 
and 40 mL of water. The mixture wasThen filtered to remove the Mn0 2 and the solid residue was washed 
with water and EtAOc. The reulting emulsion was treated with 5 mL of 1 N NaOH to make the aqueous 
phase basic and break up the emulsion. The aqueous phase was extracted with EtAOc (3x50 mL) and then 
acidified with 1N HCI. The aqueous phase was extracted with EtAOc (3x50 mL) and the combined organic 

40 extracts of the acidified solution were washed with brine (1x50 mL) and dried over MgS04. The mixture was 
filtered and concentrated in vacuo to give 35.5 mg (0.07 mmol) of a solid, 69 % yield. 1 H-NMR (CD3OD 
300MHz): 0.91 (t, 3H, J = 738 Hz), 1.39 (m, 2H), 1.72 (m, 2H)/2.77 (7.9 Hz), 5.44 (bs, 2H), 7.14 (AB, 4H, 
J = 92 Hz), 7.47-7.79 (m, 6H), 7.82 (t, 1H, J=7.1 Hz). FABMS m/e: 481 (M* + 1) calc. for C27H24N5O3 

45 

EXAMPLE 90 



50 2-Butyl-6-carbomethoxy-3-[(2 , "(tetrazol-5>yl)biphen-4-yl)-methyl]quinazolin-4(3H)one 

To a suspension of 65 mg (0.14 mmol) of the product from Example 86 in 3 mL of CH 2 CI 2 was added 
650 mg of Mn0 2 and 200 mg of powdered activated 3A* molecular sieves. The reaction mixture was 
stirred for 3 hours at which time TLC (70:30:1, EtAOc: hexane: acetic acid) indicated complete conversion to 
55 the less polar aldehyde intermediate. The reaction mixture was concentrated in vacuo and the residue was 
suspended in 3 mL of MeOH. To this suspension was added 35 mg (0.7 mmol) of NaCN and 12 mg (0.21 
mmol) of acetic acid. The reaction mixture was stirred over night and then filtered through celite. The solid 
residue was washed with 20 mL of MeOH. The filtrate was concentrated in vacuo and the residue was 
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redissolved in 65 mL of EtAOc. The solution was washed with water (3x40 mL), brine (1x40 mL) and dried 
over MgSO*. The mixture was filtered and concentrated in vacuo to give 29 mg of an oil. The product was 
purified by flash chromatography over silica gel eluting with 50:49:1 EtAOc:hexane:acetic acid to give 19 
mg (0.04 mmol) of a white foam, 27% yield. 'H-NMR (CDCIa 300MHz): 0.93 (t, 3H, J =7.38 Hz), 1.43 (m. 
5 2H), 1.79 (m, 2H), 2.78 (3 line m, 2H, J = 8.08Hz), 3.95 (s, 3H), 5.38 bs, 2H), 7.16 (s, 4H), 7.40 (d, 1H,1.6Hz), 
7.53 (m, 2H), 7.67 (d, 1H, J = 8.5Hz), 8.04 (dd,1H, J = 7.43, 1.6Hz), 8.34 (dd, 1H, J = 8.6, 2.0 Hz), 8.89 (d, 1H, 
J = 1.9Hz). FABMS m/e: 495 (M + + 1) calc. for CasHaeNsOs 



,o EXAMPLE 91 



T5 



2-Butyl-5-carbomethoxy-3-[(2 / ^ 



The product of Example 87 was treated as described in Example 90 to give the crude ester. The 
product was purified by MPLC over a silica gel Lobar A column eluting with 60:40:1 EtAOc:hexane:acetic 
acid to give a white foam, 38% yield. 1 H-NMR (CDCI3 300MHz): 0.94 (t, 3H, J = 7.37Hz), 1.43 (m, 2H), 1.80 
(m, 2H), 2.80 (3 line m, 2H, J = 8.2Hz), 3.96 (s, 3H), 5.34 (bs, 2H), 7.15 9s, 4H)< 7.39 (m, 2H), 7.54 (m, 2H), 
20 7.77 (m, 2H), 8.07 (d, 1H). FABMS m/e: 495 (M* +1) calc. for C28H26N6O3 



EXAMPLE 92 

25 

2-Butyl^-(N-memyl)amino-3-[(2^ 

A solution of 0.23 g (0.27 mmol) of the product from Example 46 in 50 mL of MeOH was hydrogenated 
30 at atmospheric pressure in the presence of 50 mg of 10% Pd/C. When the starting material had been 
consumed the reaction mixture was filtered through celite and the filtrate was concentrated in vacuo to give 
0.19 g of a yellow foam. The product was purified by flash chromatography over silica gel eluting with 40% 
EtAOc/hexanes to give 71 mg (0.1 mmol) of 2-butyl-6-(N-methyl)amino-3-[(2'-(N-triphenylmethyl-tetrazol-5- 
yl)biphen-4-yl)methyl]quinazolin-4(3H)-one. The column was further eluted with 70:30:1 EtAOc:hexane:acetic 
35 acid to give 43 mg of crude detritylated compound. The silica gel from the chromatography was washed 
with more 70:30:1 EtAOc :hexane:acetic acid to give after filtration a further small amount of the product. The 
combined detritylated products were repurified by flash chromatography over silica gel eluting with 70:30:1 
EtAOc:hexane:acetic acid to give 39 mg (0.08 mmol) of 2-n-butyl-3-[(2 -(tetrazol-5-yl)biphen-4-yl)methyl]-6- 
(N-methyl)aminoquinazolin-4(3H)-one. 66% overall yield. The tritylated material may be deprotected as in 
40 Example 54 to give an additional quantity of the desired product. 1 H-NMR (CDCI3 300MHz): 0.89 (t, 3H, 
J = 7.4Hz), 1.39 (m, 2H), 1.71 (m, 2H), 2.65 (3 line m, 2H, J = 8.3Hz), 2.89 (s, 3H), 5.33 (bs, 2H), 7.02 (dd, 
1H, J = 2.8, 8.8HzO), 7.08 (s, 4H), 7.19 (d, 1H, J = 2.7Hz), 7.39 (m, 2H), 7.52 (m, 2H), 8.01 (dd, 1H). FABMS 
m/e: 466 (M + + 1) calc. for C27H27N7O. 

45 

EXAMPLE 93 



so 2-Butyl-6-(methylsulfonyl)-3-[(2'^ 

To a solution of 0.05 g (0.11 mmol) of the deprotected quinazolinone from Example 77 in 3 mL of acetic 
acid at room temperature was added 0.5 mL of 30% hydrogen peroxide. The reaction mixture was stirred 
over night and then concentrated in vacuo . The residue was purified by flash chromatography over silica 
55 gel eluting with 65:34:1 EtAOc:hexahe:acetic acid. The product was dissolved in toluene and concentrated 
in vacuo to remove any acetic acid by azeotropic distillation to give 32 mg (0.06 mmol) of a white powder, 
62%yield. 1 H-NMR (CDCI3 300MHz): 0.90 (t, 3H, J = 7.3Hz), 1.41 (m, 2H), 1.76 (m, 2H), 2.79 (3 line m, 2H, 
J = 8.03Hz), 3.10 (S, 3H), 5.34 (bs, 2H), 7.09 (S., 4H), 7.35-7.59 (m, 3H), 7.78 (d, 1H, J = 8.7Hz), 7.88 (dd, 1H, 
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J = 1.5,7.6Hz) ( 8.18 (dd. 1H, J = 2.2,8.6Hz), 8.75 (d t 1H, J = 1.96Hz). FABMS m/e: 515(M + + 1) calc. for 
C27H2GN6SO3. 



5 EXAMPLE 94 



2-Butyl-6-(methylsulfinyl^ 

10 

To a solution of 43.7 mg (0.1 mmol) of the deprotected quinazolinone from Example 77 in 1 mL of 
acetic acid was added 12.4 mg (0.11 mmol) of a 30% H2O2 solution in water. After stirring overnight TLC 
(50;30;19:1 EtAOc:hexane:MeOH:acetic acid) indicated that the reaction was incomplete. Addition of a 
further 12.4 mg of the H2O2 solution gave, after 2 hours, complete conversion to a more polar product. The 

75 reaction mixture was concentrated in vacuo and residue was purified by flash chromatography over silica 
gel eluting with 50:30:19:1 EtAOc:hexane:MeOH:acetic acid to give 27 mg (0.05 mmol) of a white solid, 50% 
yield. 1 H-NMR (CDCI3 300MHz): 0.94 (t, 3H, J = 7.3Hz), 1.42 (m, 2H), 1.81 (m, 2H), 2.71 (s, 3H), 2.76 (3 line 
m, 2H, J = 6.0Hz), 5.31 and 5.57 (AB, 2H, J = 16.2Hz), 7.18 (m, 4H), 7.39-7.61 (m, 3H), 7.83 (d, 1H, 
J = 8.7Hz), 7.96 (d, 1H, J = 7.6Hz), 8.06 (d, 1H, J = 8.7Hz), 8.62 (d, 1H, J = 1.8Hz). FABMS m/e: 499 (M* + 1) 

20 calc. for C27H 2 6N s SO 



EXAMPLE 95 

25 

2-Butyl-6-(N-methyl-^isobutyloxycarbonyl)am^ 

quinazolin-4(3H)-one ~™ ~ -~ — ^ 

30 The intermediate product of Example 92, 2-n-butyl-6-(N-methyl-amino)-3-[(2 , -(N-triphenylmethyl- 
tetrazol-5-yl)-biphen-4-yl)methyl]-quinazolin-4(3H)-one was converted to the title compound in the following 
manner. To a solution of 0.08 g (0.1 1 mmol) of the methyl amine in 1 ml of dry DMF was added 24.8 mg 
(0.244 mmol) of triethyi amine followed by 33 mg (0.24 mmol) of isobutylchloroformate. The reaction 
mixture was stirred over 48 hours and diluted with 25 ml of EtAOc. The solution was washed with water 

35 (2x10 ml), brine (1x10 mL) and dried over MgSCU. The solution was filtered and concentrated in vacuo and 
the residue was purified by MPLC over silica gel eluting with 40% EtAOc/hexanes to give 0.052 g of a 
colorless oil. 55% yield. 'H-NMR (CDCI 3 -200MHz): 0.87-0.93 (m. 9H), 1.68 (m, 2H), 1.71 (m, 2H), 1.92 (m, 
1H), 2.67 (3 line m, 2H, J = 7.6Hz), 3.40 (s, 3H), 3.93 (d, 2H, J = 6.6Hz), 5.31 (bs, 2H), 6.88-6.99 (m, 8H), 
7.11 (d, 2H, J = 6.6Hz), 7.22-7.36 (m, 10H), 7.45 (m, 2H), 7.68 (d, 1H, 7.7Hz), 7.75 (m, 1H), 7.94 (dd, 1H, 

40 J = 6.3, 2.3 Hz), 8.1 2 (d, 1 H, J = 2.5Hz). 



EXAMPLE 96 

45 

2-Butyl-3-[(2'-(N-benzenesulfonyl)carboxamidobiphen-4-yl)-methyl]-6-isopropylquinazolin-4(3H)-one 

The carboxylic acid (0.05 g, 0.088 mMol), obtained form Example 62B was dissolved in dry THF (1 ml), 
50 and to the solution was added 1 ,1 'carbonyl-diimidazole (0.030 g, 0.18 mMol). The mixture was refluxed for 
4 hours and then cooled down to room temperature. To the reaxrion were then added benzenesulfonamide 
(0.031 g, 0.19 mMol) and DBU (0.029 g), and the mixture was refluxed for 7 hours. The reaction was then 
concentrated in vacuo , and the residue was treated with 5% aqueous citric acid (5 ml) and extracted with 
ethyl acetate 73 X 15 ml). The combined organic layer was washed with brine and then dried ober 
55 anhydrous sodium sulfate. The crude product, obtained after removal of the solvent, was purified by flash- 
chromatography over silica-gel using 2% methanol in methylene chloride to give the titled compound. Yield 
0.015 g (25%, amorphous solid). 1H-NMR(CD30D): 0.92 (t, 3H, J = 7.35Hz), 1.35 (d, 6H, J = 6.9Hz), 1.40 (m, 
2H), 1.71 (m, 2H), 2.76 (t, 2H, J = 7.7Hz), 3.16 (m, 1H), 5.46 (broad s, 2H), 6.86-7.88 (m, 15H), 8.20 (d, 1H, 
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J = 1 .9Hz). FAB-MS: m/e 594 (M + H), 616 (M + Na). 



PREPARATION OF 1,2 DISUBSTITUTED QUINAZOLlN-4(1H)-ONES 

5 

EXAMPLE 97 



70 

N-Valeroyl-2-aminobenzonitrile 



To a solution of 500 mg 2-aminobenzonitrile (4.23 mmol), 514 mg triethylamine (5.08 mmol), and 50 mg 
75 DMAP (0.41 mmol) in 6 mL CH 2 CI 2 at 0* C was added 562 mg vaieryl chloride (4.66 mmol) dropwise over 
1 minute. The mixture was warmed to room temperature and stirred for 20 minutes. The mixture was then 
diluted with water and brine and was extracted three times with ether. The combined organic material was 
dried over MgSO*. stripped of solvent in vacuo , and was purified by flash chromatography over silica 
eluting with 20% ethyl acetate in hexane to give the title compound. R, 0.22 in 20% ethyl acetate in hexane. 
20 1 H-NMR (300 MHz, CDCI 3 ): 8.42 (d, 1H), 7.60-7.10 (m, 2H), 6.72 (m, 1H), 4.40 (br s, 1H), 2.46 (t, 2H), 1.74 
(m, 2H), 1.43 (m, 2H), 0.97 (t, 3H) 



. EXAMPLE 98 

25 



N-Valeroyl-N-[(2 / '(t-butoxycarbony))biphen-4-yl)-methyl]-2»aminobenzonitrile 

30 To a solution of 146 mg of the product from Example 97 (0.72 mmol), 250 mg (0.72 mmol) 4- 
bromomethyl-2'-t-butoxycarbonylbiphenyl, and 119 mg Nal (0.79 mmol) in 4 mL DMF was added 46 mg 
60% NaH dispersion in oil (1.15 mmol) at room temperature. After 45 minutes the mixture was diluted with 
water and brine and then was extracted three times with ether. The combined organic material was dried 
over MgSO*. stripped off solvent in vacuo , and was purified by MPLC over silica eluting with 20% ethyl 

35 acetate in hexane. R, 0.20 in 20% ethyTacetate in hexane. 'H NMR (300 MHz, CDCI3): 7.75 (d, J = 7.7 Hz, 
2H), 7.58-7.20 (m, 9H), 6.99 (d, J = 7.7 Hz, 1H), 5.60 (d, J = 14.5 Hz, 1H), 4.42 (d, J = 14.3 Hz, 1H), 2.05 
(m, 2H), 1.62 (m, 2H), 1.26 (s, 9H), 1.25 (m, 2H), 0.85 (t, 3H) 



EXAMPLE 99 



2-Butyl-1 -[(2 / -(carboxy)biphen-4-yl)methy l]quinazolin-4(1 H)-one 

45 

To a solution of the purified N-Valeroyl-N-[(2'-(t-butoxycarbonyl)biphen-4-yl)methyl]-2-aminobenzonitrile 
(from Example 98) in 4 mL methanol were added 245 mL 30% H 2 0 2 and 720 mL 3.0 N NaOH at room 
temperature. The mixture was heated to reflux for 1 hour. An additional 245 mL 30% H 2 0 2 was added and 
the mixture was refluxed for an additional 45 minutes. The solution was diluted with brine then extracted 

50 three times with ether. The combined organic material was dried over MgS04, stripped of solvent in vacuo , 
and was flash chromatographed over silica eluting with 25% ethyl acetate in methylene chloride to give a 
white solid. R f 0.13 in 25% ethyl acetate in methylene chloride. The solid was stirred in 4 mL CH 2 CI 2 and 4 
mL TFA over 4 hours. The volatiles were removed in vacuo and the crude material was flash chromatog- 
raphed over silica eluting with 1:4:95 acetic acid/methanol/ methylene chloride to give a white crystalline 

55 solid. R, 0.14 in 1:4:95 acetic acid/methanol/methylene chloride. 'H-NMR (300 MHz, CD 3 OD): 5 8.34 (m, 
1H), 7.89-7.06 (m, 11H), 5.79 (s, 2H), 3.01 (3 line m, 2H), 1.81 (m, 2H), 1.45 (m, 2H) t 0.95 (t, 3H). FAB MS 
m/z413(M* + 1). 

In a similar fashion the following 1 ,2-dialkylated quinazolin-4(1H)-ones may be prepared: 
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2-Butyl-1 -[(2'-|ietrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(1 H)-one; 
2-PropyM -[(2'-(tetrazol-5-y l)biphen-4-yl)-methy l]quinazolin-4(1 H)-one; 
2-Butyl-6-methyl-1 -[(2'-(tetrazol-5-y l)biphen-4-yl)methyl]quinazol in-4(1 H)-one; 
6-Methyl-2-pentyl-H(2'-(tetrazol-5-y^ 
5 2-Butyl-6-methyl-1 -[(2'-(tetra2ol-5-yl)biphen-4-y!)methyl]quinazolin-4(1 H)-one; 
2-Butyl-5-methyl-1-[(2-(tet^^ 

2-Butyl-7-methyl-1-[(2'-(tetra2ol-5-yi)biphen-4-yl)methyl]quina2oljn^(1H)-one; 
2-Buty l-6-nitro-1 -[(2'-(teto 
2-Butyl-8-memyl-H(Mtetrazol-5-yl)biphen-^ 
10 5-BenzyI-2-butyl-1 -[(2'-(tetrazol-5-yl)biphen-4-yl)methyI]quinazolin-4(1 H)-one. 



EXAMPLE 100 

15 

Typical Pharmaceutical Compositions Containing a Compound of the Invention 
20 A: Dry Filled Capsules Containing 50 mg of Active Ingredient Per Capsule 



Ingredient 


Amount.per 




capsule (mg) 


2-Butyi-6-isopropyl-3-[(2'-(tetra2ol-5-yl)biphen^yi)nriethyl]<|uinazolin-4(3H)-one 


50 


Lactose 


149 


Magnesium stearate 


1 


Capsule (size No. 1) 


355 



The 2-butyl^isopropyl-3-[(2 / -(tetrazol-5-yl)biphen-4-yi)methyl]quinazolin-4(3H)-one can be reduced to a 
No. 60 powder and the lactose and magnesium stearate can then be passed through a No. 60 blotting cloth 
onto the powder. The combined ingredients can then be mixed for about 10 minutes and filled into a No. 1 
dry gelatin capsule. 



B. Tablet 

A typical tablet would contain 2-butyl-6-isopropyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4- 
(3H)-one (25 mg), pregelatinized starch USP (82 mg), microcrystalline cellulose (82 mg) and magnesium 
stearate (1 mg). 

C: Combination Tablet 

A typical combination tablet would contain, for example, a diuretic such as hydrochlorothiazide and 
consist of 2-butyl-6-isopropyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]quinazolin-4(3H)-one (50 mg) 
pregelatinized starch USP (82 mg), microcrystalline cellulose (82 mg) and magnesium stearate (1 mg). 



D: Suppository 

Typical suppository formulations for rectal administration can contain 2-butyl-6-isopropyl-3-[(2 -(tetrazol- 
5-yl)biphen-4-yl)methyl]quinazolin-4(3H)-one (0.08-1.0 mg) f disodium calcium edetate (0.25-0.5 mg), and 
polyethylene glycol (775-1600 mg). Other suppository formulations can be made by substituting, for 
example, butylated hydroxytoluene (0.04-0.08 mg) for the disodium calcium edetate and a hydrogenated 
vegetable oil (675-1400 mg) such as Suppocire L, Wecobee FS, Wecobee M, Witepsols, and the like, for 
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the polyethylene glycol. Further, these suppository formulations can also include another, active ingredient 
such as another antihypertensive and/or a diuretic and/or an angiotensin converting enzyme and/or a 
calcium channel blocker in pharmaceutical^ effective amounts as described, for example, in C above. 

s 

E: Injection 

A typical injectible formulation would contain 2-butyl-6-isopropyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]- 
quinazolin-4(3H)-one sodium phosphate dibasic anhydrous (11.4 mg) benzyl alcohol (0.01 ml) and water for 
10 injection (1.0 ml). Such an injectible formulation can also include a pharmaceutically effective amount of 
another active ingredient such as another antihypertensive and/or a diuretic and/or an angiotensin convert- 
ing enzyme inhibitor and/or a calcium channel blocker. 

75 Claims 

1 . A compound of formula (I): 



20 



25 



30 




■Ci) 



wherein: 

L is connected with J or K to form an aromatic ring as defined below; 
40 J is -C( = M)- or J and L are connected together to form a 6 carbon aromatic ring substituted with R 7a , R 7b , 
R ea and R 8b , provided that only one of J and K is -C( = M)-; 

K is -C( = M)- or K and L are connected together to form a 6 carbon aromatic ring substituted with R 7a , R 7b ( 
R 8a and R 8b , provided that only one of J and K is -C( = M)-; 
M is 0 or NR 22 

45 RMs 

(a) -C0 2 R*. 

(b) -S0 3 R 5 , 

(c) -NHSO2CF3, 

(d) -PO(OR 5 ) 2 , 
50 (e)-S0 2 -NH-R9, 

(f)-CONHOR 5 , 



55 
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OH 0 
<g) -C--P-OR 5 , 
R9 OR 5 
0 

(h) -P-R 9 
OR 5 



10 

(i) -S0 2 NH-heteroaryl as defined below, 
(j) -CH 2 S02NH-heteroaryl as defined below, 
(k) -SO2NH-CO-R 23 , 
(!) -CHzSOaNH-CO-R 23 , 
rs (m) -CONH-SO2R 23 , 
(n) -CH2CONH-SO2R 23 , 
(0) -NHSO2NHCO-R 23 , 
(p) -NHCONHS02-R 23 , 



20 



35 



40 



50 



55 



N-N N T N 
CCD ^ or /V>- r11 ' 



25 N-N N r N 

(r) -CH 2 *^N or -CH 2 ^n-R 1 \ 

30 N-N NtN 



Cs:) -CO-NH-^N or -CO- NH-^yN-R 11 , 



^11 



(t) -CONHNHS0 2 CF 3 , 
(u) -SO2NH-CN, 



N-N 



CF 3 

H - 



N-N 

45 (w) -^^NHt 

n 12 



(x) -PO(0R 5 )(0R 4 ), 
(y) -S0 2 NHCONR*R 23 ; 

wherein heteroaryl is an unsubstituted, monosubstituted or disubstituted five or six membered aromatic ring 
which can optionaily contain from 1 to 3 heteroatoms selected from the group consisting of 0, N or S and 
wherein the substituents are members selected from the group consisting of -OH, -SH, -Ci-C4-alkyl, -C1-C4- 
alkoxy, -CF 3 , halo (CI, Br, F, I), -NO2, -C0 2 H, -C0 2 -(Ci -C*-alkyl), -NH 2 , -NH(Ci-C*-alkyl) and -N(d-C4- 
alkyl) 2 ; 

R 2a and R 2b are each independently 

(a) H, 

(b) halogen, (CI, Br, I, F) 
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(c) NOa, 

(d) NH 2 , 

(e) d-Ci-alkylamino, 
<Odi(Ci<*-alkyl)amino 

s (g) SO2NHR 9 , 

(h) CF 3l 

(i) C-Ce-alkyl, 

(j) Ct-Ce-alkoxy, . 
(k) Ci-Ce-alkyl-S-, 
10 (I) C2-C 6 -alkeny!, 
(m) Ca-Cc-alkynyl, 
(n) aryl as defined below, 

(0) aryl(Ci-CValkyl). 
(p) C 3 -C 7 -cycloalkyl; 

15 R^is 

(a) H, 

(b) halo (CI, Br t I, F) 

(c) Ci-Cs-alkyl, 

(d) Ci-Ce-alkoxy, 

20 (e) CrCs-alkoxyalkyl; 
R 3b is 

(a) H, 

(b) halo (CI, Br, I, F) 

(c) N0 2 , 

25 (d) Ci-Ce-alkyl, 

(e) Ci-Ce-acyloxy, 

(f) C 3 -C 7 -cycloalkyl ( 

(g) d-Cs-alkoxy, 

(h) -NHS0 2 R 4 , 

30 (i) hydroxy-(Ci-C*-alkyl), 
0) aryl-(Ci-C+-alkyl). 
(k) Ci-C4-alkylthio, 

(1) Ci-C 4 -alkyl sulfinyl, 
(m) Ci-C*-alkyl sulfonyl, 

35 (n) NH 2 , 

(0) Ci-C^-alkylamino, 

(p) di(Ci -C*alkyl)amino-, 

(q)1luoro-Ci-C*-alkyl, 

(r)-S0 2 -NHR 9 , 
40 (s) aryl as defined below, 

(t) ffuryl, 

(u) CF 3 , 

(v) C 2 -C6-alkenyl f 
(w) C 2 -Cc-alkynyl; 

45 wherein aryl is phenyl or naphthyl optionally substituted with one or two substituents selected from the 
group consisting of halo(CI, Br, I, F), N(R*) 2 , C0 2 R 4 , Ci-C 4 -alky! f C1 -C^alkoxy, N0 2 , CF 3 , Ci-C4-alkylthio, 
or OH; 

R* is H, aryl as defined above or straight chain or branched Ci-Ce-alkyI, optionally substituted with aryl as 
defined above; 

50 R 4a is aryl as defined above or straight chain or branched Ci-Ce-alkyl optionally substituted with aryl as 
defined above; 
R 5 is 

R 4 0 

55 H, -CH-0-C-R 4a ; 
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E is a single bond, -NR 13 (CH 2 ) S -, -S(0) x (CH 2 ) 8 - where x is 0 to 2 and s is 0 to 5, -CH(OH)-, -0-, CO-; 
R 6 is 

(a) aryl as defined above optionally substituted with 1 or 2 substituents selected from the group consisting 
of halo (CI, Br. I, F) -O-Ci -Chalky I, C-Ci-alkyl, -N0 2 , -CF 3| -S0 2 NR 9 R 10 , -S-Ci-C*-alkyl, -OH, -NH 2 , C 3 - 
C7-cycloalkyl, C 3 -Cio-aikenyl; 

(b) straight chain or branched Ci-C 6 -alkyl, C 2 -C 5 -alkenyl or C 2 -Cs-alkynyl each of which can be optionally 
substituted with a substituent selected from the group consisting of aryl as defined above, C 3 -C7-cycloalkyl, 
halo (CI, Br, I, F) -OR 4 , CF 3j CF 2 CF 3 , -NH 2 , -NH(Ci -Chalky I), -N(Ci-C4-alkyl>2, -NH-S0 2 R*, -COOR*. 
-SCfeNHR^or 

(c) an unsubstituted, monosubstituted or disubstituted heteroaromatic 5 or 6 membered cyclic ring which 
can contain one or two members selected from the group consisting of N, 0, S, and wherein the 
substituents are members selected from the group consisting of -OH, -SH, Ci-C*-aikyl, d-C*-alkyloxy 
«CF 3 , halo (CI, Br, I, F), or N0 2 ; 

(d) C 3 -C 7 -cycloalkyl; 

(e) perfluoro-Ci-C4-alkyl; 

(f) H; 

R 7a and R 7b are independently 

(a) H, 

(b) straight chain or branched Ci-Ce-alkyI, CsrCe-alkenyl or C^-Ce-alkynyl, 

(c) haio(CI, Br, I, F) 

(d) CF 3| or 

(e) when R 7a and R 7b are bonded to adjacent carbon atoms, they can be joined to form a phenyl ring; 
R 8a and R 8b are independently 

(a) H, 

(b) Ci-C 5 -alkyl optionally substituted with a substituent selected from the group consisting of -OH, 
-guanidino, Ci-C 4 -aIkoxy, -N(R 4 ) 2 , COOR 4 , -CON(R 4 ) 2 , -0-COR 4 . -aryl, -heteroaryl, -SPx-R 23 , tetrazol-5-yl, 
-CONHS0 2 R 23 , -S0 2 NH-heteroaryl t -SOaNHCOR 23 , -POfOR^. -PO(OR 4 )R 9 , -S0 2 NH-CN I -NR^COOR 23 , 

(c) -CO-aryl, 

(d) -C^-cycloalkyl, 

(e) -halo (CI, Br, I, F), 

(f) -OH, 

(g) -OR 23 , 

(h) -Ci-Grperfluoroalkyl, 

(i) -S(0) x -R 2 3. 
(j) -COOR*, 
(k) -S0 3 H, 

(I) -NR 4 R 23 , 

(m) -NR^COR 23 

(n) -NR^COOR 23 , 

(o)-S0 2 NR 9 R 10 , 

(p)-N0 2 , 

(q) -NfR^SOaR 23 

(rJ-IWCONR+R 23 , 

(s) 

0 

-OCNR 23 R 9 , 

(t) aryl or -heteroaryl as defined above. 

(u)-NHS0 2 CF 3 , 

(v) -S0 2 NH-heteroaryl, 

(w) -S0 2 NHCOR 23 , 

(x) -CONHS0 2 R 23 , 

(y) -PO(OR 4 ) 2 , 

(z) -PO(OR 4 ) 2 , 

(aa) -tetrazol-5-yl, 
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(bb) -CONH(tetrazol-5-yl), 
(cc) -COR*, 
(dd) -S0 2 NHCN f 

(ee) 



O 

A 



p10~JL J<^ K 

JRc«3te a ^e^e n = 0 or 1 



75 R 9 is H, Ci-Cs-alkyl, aryl, or arylmethyl; 
R 10 is H, Ci-C*-alkyl; 

R 1t is H, CrCealkyl, d-C^-alkenyl, Ci-C4-alkoxy alkyl, or 



20 



-CH 2 



>20 



R 12 is -CN, -N0 2 or -C0 2 R*; 
25 R 13 is H, (CrC + -aIkyl)CO-, Ci-C 6 -alkyl, allyl, Ca-Cs-cycloalkyl, aryl or arylmethyl; 
R 14 is H, Ci-Ca-alkyl, Ci-Cs-perfluoroalkyl, C 3 -C 6 -cycloalkyl, aryl or arylmethyl; 
R 15 is H, Ci-Ce -alkyl; 

R 1G is H, Ci-Ce -alkyl, Ca-Cg-cycloalkyl, aryl or arylmethyl; 
R 17 is -NR 9 R 10 , -OR 10 , -NHCONHz, -NHCSNH2, 




35 

R 18 and R 19 are independently C1-C4 -alkyl or taken together are -(CH 2 ) q - where q is 2 or 3; 
R 20 is H, -NO2, -NH 2 , -OH or -OCH 3 ; 

R 21 is H, aryl, or Ci-C 4 alkyl optionally substituted with aryl, -NH 2l -NH(Ci-C*-aIkyl), -N(C t -C4-a!kyl)2, 
-CO2RVOH, -SOaH, -S0 2 NH 2 ; 

40 R 22 is 

(a) aryl as defined above, 

(b) heteroaryl as defined above, 

(c) Ci-C4-alkyl optionally substituted with a substituent selected from the group consisting of aryl as defined 
above, heteroaryl as defined above, -OH, -NH 2 , -NH(Ci-C* -alkyl), -N(Ci-C*-alkyl) 2> -C0 2 R\ halo(CI, Br, F, 

45 0. -CF3; 
R^is 

(a) aryl as defined above, 

(b) heteroaryl as defined above, 

(c) C 3 -C 7 -cycloalkyl, 

50 (d) Ci-Ce-alkyl optionally substituted with a substituent selected from the group consisting of aryl as defined 
above, heteroaryl as defined above, -OH, -SH, Ci-C^alkyl, -0(Ci-C4-alkyl), -S(Ci-C4-alkyl), CF 3 , halo (CI, 
Br, F, I), -N0 2 , -C0 2 H, C0 2 -Ci-C 4 -alkyl, -NH 2 . -NH(Ci-C4-alkyl), -N(Ci-C4-alkyl) 2 , -PO3H2. -PO(OH)(0-Ci- 
C4-alkyl),-PO(OR 4 )R 9 , 
(e) perfluoro-Ci-C4 -alkyl; 

55 X is 

(a) a carbon-carbon single bond, 

(b) -CO-, 

(c) -0-, 
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(d)-S-, 

(e) -N-, 

Rl3 

(f) -CON-, 

(g) -NCO-, 
10 R 15 





(h) -OCHz-, 




(i) -CH2O- 


75 


0) -SCH2-, 




(k)-CH 2 S-, 




(I) -NHC(R 9 )(R") f 




(m) -NR 9 S0 2 - ( 




(n) -S0 2 NR 9 -, 


20 


(0) -C(R 9 )(R t0 )NH-, 




(p) -CH = CH-, 




(q) -CF = CF-, 




(r) -CH = CF- ( 




(s) -CF=CH-, 


25 


(t) -CH2CH2-, 




(u) -CF 2 CF 2 -, 




35 



OR 14 



(w) -CH-. 

40 



OCOR 1 6 



45 



SO 



I 

(x) -CH- 



nr' 7 



(y) -c- ■ or 



* ,8 o 



OR 



19 



\ / 

-C- 



r is 1 or 2; and 

the pharmaceutical^ acceptable salts thereof. 
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2. A compound of Claim 1 wherein: 
J is -C(O)-; 

K and L are connected together to form a 6 carbon aromatic ring substituted with R 7a , R 7b , R 8a and R 8b ; 
R 1 is 
5 (a)-COOH, 

(b) 

70 



is N — N 




(c) -NH-SO2CF3; 

(d) -S02NH-heteroaryl as defined above, 

(e) -CH 2 S0 2 NH-heteroaryl as defined above, 
25 (f) -SO2NH-CO-R 23 , 

(g) -CH2SO2 NH-C0-R 23 , 

(h) -CONH-SO2R 23 , 

(i) -CH2CONH-SO2R 23 , 
(j)-NHS0 2 NHCO-R 23 , 

30 (k) -NHCONHSO2-R 23 , 
R 2a is H; 

R 2 * is H, F, CI, CF 3 , Ci-Cs-alkyl C2-C*-alkenyl or C 2 -C4-alkynyl; 
R 3a is H; 

R 3b is H, F, CI, CF 3 , d-C*-alkyl, C 2 -C4-alkenyl, C 2 -C*-alkynyl, C 5 -C 5 -cycloalkyl, -COOCH3, -COOC2H5, 
35 -S0 2 -CH ai NH 2 , -N(Ci-C4-alkyl>2 or -NH-SO2CH3; 
E is a single bond, -0- or -S-; 
R* is 

(a) C1-C5 alkyl optionally substituted with a substituent selected from the group consisting of C3-C5- 
cycloalkyl, CI, CF 3 , -CCI 3 , -0-CH 3 , -OC2H5. -S-CH 3| -S-C2H5, phenyl, or F; 
40 (b) C 2 -Cs-alkenyl or C 2 -Cs-alkynyl; 
(c) Ca-Cs-cycloalkyl; 
R 7a and R 7b are each H; 
R 8a and R 8b are independently 
(a) H, 

45 (b) Ci-C*-alkyl optionally substituted with COOR*. OCOR 4a , OH, aryl; 

(c) C 2 -C4-alkenyl, 

(d) -OH, 

(e) -N0 2 , 

R*0 

(f ) -N-C-R 23 , 

55 (g)-Ci-C 4 alkoxy, 
(h) 
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0 

-NR 4 -C-0-R 23 , 

5 (i) -NR^R 23 , 
(j) halo(CI, F, Br), 
(k)-CF g , 

(I) -co 2 R 4 , 

(m) -CO-aryl as defined above, 
10 (n) -S(0) x -Ci-C*-alkyl, 
(0) -S0 2 -NH-Ci-C4-alkyl, 
(p) -SCVNH-aryl as defined above, 

75 

(q) -NH-S0 2 CH 3> 

(r) aryl as defined above, 
20 (s) -NR 4 CONR 4 R 23 ; 
X is a C-C single bond; 
r is one. 

3. A compound of Claim 1 wherein: 
K is -C(Oh 

26 J and L are connected together to form a 6 carbon aromatic ring substituted with R 7a , R 7b , R 8a and R 8b ; 
R 1 is (a) -COOH, 

(b) 

30 



N — N 

It . X 



35 




(C) -NH-SO2CF3; 

(d) -SC^NH-heteroaryl as defined above, 

(e) -CH 2 S02NH-heteroaryl as defined above, 

(f) -SO2NH-CO-R 23 , 

(g) -CH2S02NH-CO-R 23 , 

(h) -CONH-SO2R 23 , 

(i) -CH2CONH-SO2R 23 , 
(j) -NHSO2NHCO-R 23 , 
(k) -NHCONHS02-R 23 , 
R 2a is H; 

R 2b is H, F, CI. CF 3> Ci-C4-aikyl, C 2 -C*-alkenyl, C 2 -C*-alkynyl; 
R 3a is H; 

R 3b is H, F, CI, CF 3 , d-Ce-alkyl, C 2 -C4-alkenyl, C 2 -C 4 -alkynyl Cs-Cc-cycloalkyl, -COOCH 3f -COOC 2 H 5t 
-SOa-CH 3 , NH 2f -N(Ci-C4-alkyl) 2 , or -NH-S0 2 CH 3 ; 
E is a single bond, -0- or -S-; 
R 6 is 

(a) C1-C5 alkyl optionally substituted with a substituent selected from the group consisting of methyl, ethyl, 
CI, CF 3t CCI 3 , -0-CH 3l -OC 2 H 5 , -S-CH g , -S-C 2 H 5 , phenyl, or F; 

(b) C2-Cs-alkenyl or C 2 -C 5 -alkynyl; 

(c) C 3 -Cs-cycloa!kyl; 
R 7a and R 7b are each H; 
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R 8a and R 8b are independently 

(a) H, 

(b) Ci -Chalky! optionally substituted with COOR*. OCOR 4a , OH, aryl, 
<c) C2-C4-alkenyl, 

5 (d) -OH, 
(e) -N0 2 , 

R 4 0 

10 (f) -N-C-R 23 , 

(g) -Ci-C4-alkoxy, 



75 



20 



25 



30 



(h) 



0 

~NR 4 -C-0R 23 , 



(i) -NR*R 23 , 
fl) -halo(CI, F, Br), 
(k) -CF 3 , 
(I) -CO2R 4 , 

(m) -CO-aryl as defined above, 

(n) -S(0) x -Ci-C*-alkyl 

(0) -S0 2 -NH-Ci-C + -alkyl, 

(p) -S02-NH-aryl as defined above, 



R 4 

(q) -N-S0 2 CH 31 



35 (r) -aryl as defined above, 
(s) -NR'-CONR^R 23 , 
X is a C-C single bond or -CO-; and. 
r is one. 

4. A compound of Claim 1 wherein: 
40 Kis-C( = NR 22 )-; 

J and L are connected together to form a 6 carbon aromatic ring substituted with R7 3 , RAR8 a and R8 b ; 
RHs(a)COOH, 



45 



50 



55 

(C) -NH-SO2CF3; 
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(d) -S02NH-heteroaryl as defined above, 

(e) -CH 2 S02NH-heteroaryl as defined above, 

(f) -SOzNH-CO-R 23 , 

(9) -CH2SO2NH-COR 23 , 
5 (h) -CONH-SO2R 23 , 
©-^CONH-SOzR 23 , 
(j) -NHSO2NHCO-R 23 , 
(k) -NHCONHSO2-R 23 , 
R 23 is H; 

10 R 25 is H, F, CI. CF 3 or Ci-C G -alkyl, (VCi-alkenyl, C2-C4-alkynyl; 
R^isH; 

R 3b is H, F, CI, CF 3f Ci-C^aJkyl, (VCi-alkenyl, Ca-C*-alkynyl; 

Cs-Ce-cycloalkyl, -COOCH3, -COOC2H5, -SO2-CH3, NH 2 , -N(Ci-C4-alkyl)2, or -NH-SO2CH3; 
E is a single bond, -O- or -S-; 
15 R s is 

(a) Ci-Cs aikyl optionally substituted with a substituent selected from the group consisting of C3-C5- 
cycloalkyl, CI, CF 3 , CCI 3 , -O-CHs, -OC2H5, -S-CH 3 , -S-C2H5 or phenyl, or F; 

(b) C 2 -Cs-alkenyl or C 2 -Cs-alkynyl; 

(c) C3-Cs-cycloalkyl; 

20 R 7a and R 7b are each H or when R 7a and R 7b are bonded to adjacent carbon atoms, they can be joined to 
form a phenyl ring; 
R 8a and R 8b are independently 

(a) H, 

(b) Ci-C*-alkyl optionally substituted with COOR 4 , OCOR 4 *, OH, aryl, 
25 (c) C 2 -C4-alkenyl, 

(d) -OH, 

(e) -N0 2 , 

R 4 0 

(f) -N-C-R 23 , 



(g) -Ci-C^-alkoxy, 

35 

(h) 

0 

_NR 4 -C-OR 23 , * 

40 

(i) -NR 4 R 23 , 
(j) halo(CI, F, Br), 
(k) -CF 3 , 
45 (D-CO2R 4 , 

(m) -CO-aryl as defined above, 

(n) -S(0) x -CrC 4 -alkyl 

(0) -S02-NH-CrC 4 -aIkyl, 

(p) -S0 2 -NH-aryl as defined above, 



(q) -N-S0 2 CH 3 , 

55 (r) aryl as defined above, 
(s) -NR 4 CONR 4 R 23 , 
X is a single bond; 
r is one. 
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5. A pharmaceutical composition useful in the treatment of hypertension which comprises a pharmaceuti- 
cally acceptable carrier and a pharmaceutical^ effective amount of a compound of Claim 1. 

6. The composition of Claim 5 which includes an antihypertensive or a diuretic or an angiotensin converting 
enzyme or a calcium channel blocker which are members selected from the group consisting of: 

5 amiloride, atenolol, bendroflumethiazide, chlorothalidone, chlorothiazide, clonidine, cryptenamine acetates 
and cryptenamide tannates, deserpidine, diazoxide, guanethidene sulfate, hydralazine hydrochloride, 
hydrochlorothiazide, metolazone, metoprolol tartate, methyclothiazide, methyldopa, methyldopate hydrochlo- 
ride, minoxidil, pargyline hydrochloride, polythiazide, prazosin, propranolol, rauwolfia serpentina , resctn- 
namine, reserpine, sodium nitroprusside, spironolactone, timolol maleate, trichlormethiazide, trimethophan 

10 camsylate, benzthiazide, quinethazone, ticrynafan, triamterene, acetazolamide, aminophylline, cyclothiazide, 
ethacrynic acid, furosemide, merethoxylline procaine, sodium ethacrynate, captopril, delapril hydrochloride, 
enalapril, enalaprilat, fosinopril sodium, lisinopril, pentopril, quinapril hydrochloride, ramapril, teprotide, 
zofenopril calcium, diflusinal, diltiazem, felodipine, nicardipine, nifedipine, niludipine, nimodipine, nisoldipine, 
nitrendipine, as well as admixtures and combinations thereof. 

is 7. An ophthalmologic^ formulation for the treatment of ocular hypertension comprising an ophthal- 
mologic^ acceptable carrier and an effective ocular antihypertensive amount of a compound of Claim 1. 
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